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(57)Abstract: 

PROBLEM TO BE SOLVED: To highly precisely and automatically adjust 
gradient in a short time by image-picking up a test signal becoming a lamp 
form in a projection image display device, which is projected on a display 
device and calculating gradient for the respective colors of the test signal 
from the image pickup signal and executing gamma correction based on 
gradient of the respective colors. 

SOLUTION: The photoelectric conversion output of the test signal 
projected on the display screen becomes a square pyramid form when a 
plane where horizontal/ vertical scanning directions are set to be axes is 
made into a base surface and the level direction of the signal is viewed as 
a height direction. A photoelectric conversion signal is supplied to a 
position/level calculation part 3 and the centroid position and the level of 
the test signal, which correspond to the respective adjusting areas on the 
screen of the display device, are calculated. An error detection part 4 
calculates the error values of convergence/geometric distortion for the 
respective colors and white balance. A detection signal from the error 
detection part 4 is supplied to a correction signal generation part and 
various correction signals are generated. They are supplied to respective 
correction parts in the projection picture display device 1 and automatic 
correction is executed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A test signal generating means to generate the test signal of the shape of a lamp of a projection mold image 
display device, An image pick-up means to picturize the test signal image which supplied the test signal from said test 
signal generating means to said image display device, and the display screen projected, A level calculation means to 
compute the gradation nature of the image pick-up signal for every color from said image pick-up means, The image 
compensator of the projection mold image display device characterized by having an amendment signal creation means 
to create a gamma correction signal from the output signal of said level calculation means, and a gamma correction 
means by which the amendment signal from said amendment signal creation means performs the gamma correction of 
said image display device. 

[Claim 2] A level calculation means is the image compensator of the projection mold image display device according to 
claim 1 characterized by computing the gradation nature of a test signal from the differential signal of the picturized test 
signal. 

[Claim 3] A test signal generating means is the image compensator of the projection mold image display device 
according to claim 1 characterized by making it output at least one pattern which becomes square spindle-like when a 
base and the signal level direction are seen for a display screen as a height direction. 

[Claim 4] A level calculation means and an amendment signal creation means are the image compensator of the 
projection mold image display device according to claim 1 characterized by computing the cusp location of a test signal 
from the image pick-up signal with which the inclination from said image pick-up means serves as a straight line, 
searching for the error of the display position of the test signal for every color from this calculation signal, and creating 
convergence and a geometrical distorted amendment signal. 

[Claim 5] The image compensator of the projection mold image display device characterized by to have an address- 
generation means generate two or more address signals which show the two-dimensional spatial position on a screen in 
the projection mold image display device using a liquid crystal panel, a storage means memorize the amendment data in 
two or more coordinating points of each which correspond on said two or more address signals and screen, and a 
homogeneous amendment means amend the homogeneity resulting from said liquid crystal panel by the two- 
dimensional amendment data memorized by said storage means. 

[Claim 6] A homogeneous amendment means is the image compensator of the projection mold image display device 
according to claim 5 characterized by being impressed by the breaking point setting line electrical potential difference of 
the breaking point gamma correction of several points by the two-dimensional amendment wave, and amending 
homogeneity. 

[Claim 7] A homogeneous amendment means is the image compensator of the projection mold image display device 
according to claim 5 characterized by performing homogeneous amendment of addition and multiplication by the two- 
dimensional amendment wave of another side after performing a gamma correction by one two-dimensional amendment 
wave. 

[Claim 8] The image compensator of the projection mold image display device characterized by to have an image light 
generating means generate a write-in image light to said space light modulation element, a homogeneous amendment 
means amend the homogeneity which originates in said space light modulation element based on the two-dimensional 
display position of said image light generating means, and a data-conversion means to by_which the coordinate of the 
two-dimensional display position of said image light generating means performs the coordinate transformation of 
homogeneous amendment data, in the projection mold image display device which writes image light in a space light 
modulation element, and carries out expansion projection. 

[Claim 9] A data-conversion means is the image compensator of the projection mold image display device according to 
claim 8 characterized by changing amendment data from the display-position coordinate of a periphery the screen 
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medial-axis top of an image light generating means. 

[Claim 10] A data-conversion means is the image compensator of the projection mold image display device according to 
claim 8 characterized by changing amendment data according to the vertical scan frequency of an image light generating 
means. 

[Claim 11] The image compensator of the projection mold image display device characterized by having an image light 
generating means to generate a write-in image light to a space light modulation element and said space light modulation 
element at least, and a drive wave generating means to change the frequency of a drive wave impressed to said space 
light modulation element according to the vertical scan frequency of said image light, and to generate driver voltage. 
[Claim 12] A drive wave generating means is the image compensator of the projection mold image display device 
according to claim 1 1 characterized by generating the driver voltage of the frequency of 1/2 only when the vertical scan 
frequency of image light is more than a specific frequency. 

[Claim 13] An image light generating means to generate a write-in image light to a space light modulation element and 
said space light modulation element at least, A drive wave generating means to generate the driver voltage which writes 
in the drive wave impressed to said space light modulation element with an elimination period synchronizing with the 
vertical scan frequency of said image light, and has a period, The image compensator of the projection mold image 
display device characterized by having the control means which detects said electrical potential difference of a drive 
wave impressed, carries out feedback control of said drive generating means, and attains stabilization of a drive wave. 
[Claim 14] A control means is the image compensator of the projection mold image display device according to claim 
13 characterized by the second half of an elimination period, and writing in, detecting the electrical potential difference 
of a period and performing feedback control. 

[Claim 15] The image compensator of the projection mold image display device characterized by to have a drive wave 
generating means generate the driver voltage which synchronized with the vertical scan frequency of said image light at 
least the drive wave impressed to an image light generating means generate a write-in image light to said space light 
modulation element, and said space light modulation element, in a space light modulation element, the conversion 
means which carries out scan conversion of the vertical scan frequency of an input signal at specific scan frequency, and 
said conversion signal. 

[Claim 16] A conversion means is the image compensator of the projection mold image display device according to 
claim 15 characterized by setting up scan frequency according to display engine performance, such as homogeneity and 
brightness. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image compensator of the projection mold image display device 

using the mold liquid crystal light valve write-in [ optical ] which displays a high-definition big screen. 

[0002] 

[Description of the Prior Art] Although the projection mold image display device which used liquid crystal displays, 
such as CRT and a liquid crystal panel of a thin film galvanized iron JISUTA drive, is conventionally proposed on the 
direct viewing type display since enlargement is difficult, there is a fault that coexistence of high brightness and high 
resolution is difficult. 

[0003] Then, what was indicated by the Provisional-Publication-No. Taira No. 338924 [ four to ] official report as a 
projection mold image display device using the space light modulation element of the mold write-in [ optical ] which 
combined the photoconduction layer and the light modulation layer is known. 

[0004] Common structural drawing of the conventional space light modulation element is shown in drawing 47 , and the 
space light modulation element 101 is the structure the photoconduction layer 104, the light reflex layer 105, and whose 
light modulation layer 106 were pinched by the conductive transparent electrode 103, the glass substrate 102 with 103', 
and 102\ The photoconduction layer 104 between the light reflex layers 105 is etched, and the light absorption layer 107 
is formed. 

[0005] In the conventional space light modulation element 101, if it writes to the photoconduction layer 104 and ****** 
is inputted, according to the two-dimensional light intensity distribution, the electrical potential difference impressed to 
the light modulation layer 106 will change, and the light modulation layer 106 will switch. As a result, read-out light is 
modulated, and it is outputted by the light reflex layer 105 after reflection. The light absorption layer 107 is also ** for 
preventing inputting a strong read-out light into the photoconduction layer 104 from between the light reflex layers 105. 
[0006] Next, the conventional projection mold image display device using this space light modulation element is shown 
in drawing 48 . The image input to the space light modulation element 101 is performed by CRT, TFT-LCD, etc. being 
used, writing in this output image as a source 108 of an image, writing in as a light, and carrying out image formation to 
the photoconduction layer 1 04 with a lens 1 1 0. After incidence is carried out, and it receives the modulation by the light 
modulation layer 106 from the light modulation layer 106 side of the space light modulation element 1011 and being 
reflected by the reflecting layer 105, the read-out light 1 12 from the light source 1 1 1 passes the light modulation layer 
106 again, and is outputted. The output light 1 13 is visualized through the visualization means 1 14, and expansion 
projection is carried out on a screen 1 16 with the projection lens 115. 

[0007] As the amorphous silicon of p-i-p structure, and a light modulation layer 1 06, liquid crystal ingredients, such as 
nematic mold liquid crystal and a ferroelectric liquid crystal, are used for the photoconduction layer 104 of this space 
light modulation element 101. A polarization beam splitter is used as a visualization means 1 14, and the metal halide 
lamp, the xenon lamp, etc. are used as the light source. 

[0008] In such a projection mold image display device, when the image input means to a raise in brightness and space 
light modulation element of the light source high-resolution-izes, it becomes possible to perform high resolution image 
display by high brightness. 

[0009] Next, the drive approach of the conventional space light modulation element is explained. Drawin g 49 is the 
general driver voltage wave of a space light modulation element. It writes in with an elimination period as driver 
voltage, and consists of a period, and the whole space light modulation element surface is impressed synchronizing with 
the Vertical Synchronizing signal of an input video signal. A space light modulation element is read according to the 
optical reinforcement inputted at the write-in period, it modulates light and an optical output is carried out. In an 
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elimination period, it writes in, and the existence of light is not concerned, but it is initialized compulsorily, and an 
output serves as zero. 

[0010] moreover, as an approach the digital convergence equipment of JP,59-81 14,B amends deflection distortion 
automatically as an image compensator of a projection mold image display device again The automatic convergence 
compensator of JP,3-38797,B, JP,1-48553,B, or a U.S. Pat. No. 4999703 official report As detection and its amendment 
approach of a convergence error, the convergence error assistant square method of JP,64-54993,A Moreover, the 
convergence error compensator of the projection display of JP,63-48987,A is known as an approach of performing 
detection of the convergence error of a projection display, and amendment automatically. 

[001 1] The block diagram of the image compensator of the conventional projection mold image display device is shown 
in dr awin g 50 . In drawin g 50 , the image pick-up equipment with which the indicating equipment with which 301 
should adjust convergence, the signal generation equipment which generates the signal for convergence adjustment in 
302, and 303 picturize a signal switch machine, and 304 picturizes the display screen of an indicating equipment 301, 
the image processing system with which 305 detects the operation of a center of gravity and a mistake convergence 
error, and 306 are controllers which control signal generation equipment 302, the signal switch machine 303, and an 
image processing system 305. 

[0012] Actuation of the automatic convergence compensator constituted as mentioned above is explained below. First, 
the repeat pattern of the low frequency shown in drawin g 51 with signal generation equipment 302 is generated. In 
drawing 51. , x is a screen horizontal direction and y is a screen perpendicular direction here. This repeat pattern is 
displayed on a display 301 with the signal switch vessel 303. The displayed repeat pattern is picturized by image pick- 
up equipment 304, and the cusp location (it abbreviates to a center-of-gravity location henceforth) of each wave-like 
crest calculates it with an image processing system 305. A mistake convergence error is detected by performing this 
about the wave of each color of R (red), G (green), and B (blue), and computing the difference of those center-of-gravity 
locations. 

[0013] The operation of a center-of-gravity location is explained in detail. A/D conversion of the signal of the repeat 

pattern first picturized by the image pick-up section 304 is carried out, and straight-line interpolation of the digital data 

is carried out. This drawing is shown in drawin g 52 . In this drawing, hi (x) is data of a pattern repeatedly. Although 

even the data of a pattern explain only the part here repeatedly, it is the same about other repeat patterns. 

[0014] A center-of-gravity location is called for by secondary curvilinear approximation shown below. 

[0015] 

[Equation 1] 

D=J (hi (x) - <A-x 2 +B-x+C) > 2 dx 

[0016] The integral range of this formula is determined by threshold level hTH. A and x2+B-x+C are secondary 

approximation curves, and a multiplier is determined that it will make an upper type into min here. 

[0017] namely, - D/A=0 D/B-0 It is D/C=0 and the location xO of a center of gravity becomes x0=- (B/2A). 

[0018] As explained above, automatic convergence amendment can be performed by performing secondary curvilinear 

approximation for every repeat pattern by computing a center-of-gravity location for every color of R, G, and B, 

computing the difference of those center-of-gravity locations, and performing convergence amendment of an indicating 

equipment by making this into a mistake convergence error amount. 

[0019] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional configuration required 
improvement in the animation display engine performance of homogeneity, gradient, and an after-image with little other 
one of brightness or resolution. 

[0020] This invention aims at offering the image compensator of projection mold image display devices, such as a mold 
liquid crystal light valve write-in [ optical ] which can improve animation display engine performance, such as 
homogeneity and gradient, sharply with high brightness and high resolution-ization in the projection mold image display 
device using a mold liquid crystal light valve write-in [ optical ] etc. in view of the above-mentioned technical problem. 
[0021] 

[Means for Solving the Problem] In order to solve this technical problem, the invention in this application picturizes the 
test signal which becomes the shape of a lamp of the projection mold image display device which the display projected, 
computes the gradation nature for every color of the test signal from this image pick-up signal, and is equipped with 
performing a gamma correction based on the gradation nature of each [ these ] color. 

[0022] Moreover, this invention is two-dimensional amendment data corresponding to the two-dimensional spatial 
position on a screen, and is equipped with amending the homogeneity resulting from a liquid crystal panel. 
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[0023] Moreover, this invention is equipped with changing the frequency of a drive wave impressed to a space light 
modulation element according to the vertical scan frequency of image light, and generating driver voltage. 
[0024] Moreover, this invention is equipped with detecting and carrying out feedback control of the electrical potential 
difference of a drive wave impressed while it generates the driver voltage which writes in the drive wave impressed to a 
between light modulation element with an elimination period synchronizing with the vertical scan frequency of image 
light, and has a period. 

[0025] Moreover, it changes, the image light writing to a space light modulation element is performed, and this 
invention is equipped with impressing the driver voltage which carries out scan conversion of the vertical scan 
frequency of an input signal at specific scan frequency and which synchronized the drive wave to a space light 
modulation element with the vertical scan frequency of said image light. 
[0026] 

[Embodiment of the Invention] A test signal generating means by which this invention generates the test signal of the 
shape of a lamp of a projection mold image display device, An image pick-up means to picturize the test signal image 
which supplied the test signal from said test signal generating means to said image display device, and the display 
screen projected, A level calculation means to compute the gradation nature of the image pick-up signal for every color 
from said image pick-up means, An amendment signal creation means to create a gamma correction signal from the 
output signal of said level calculation means, By being characterized by having a gamma correction means by which the 
amendment signal from said amendment signal creation means performs the gamma correction of said projection mold 
image display device, and computing linearity of a test signal It comes for it not to be influenced of the frequency 
characteristics of image pick-up / display system including the sample rate of CCD, and to compute gradation nature by 
the optimal bit quantization, and it has an operation that regulating automatically can realize gradation nature for high 
degree of accuracy and a short time. 

[0027] Hereafter, the gestalt of 1 operation of this invention is explained using drawing. 

Drawing 1 shows the block diagram of the image compensator in the projection mold image display device of this 
invention, and sets it to drawing 1 . (Gestalt 1 of operation) 1 The brightness amendment section 7, the convergence 
geometrical distorted amendment section 8, and the cathode-ray tube 108 (it abbreviates to CRT henceforth) as the 
image light source, The write-in lens 1 10, the space light modulation element 101, and the light source 111, Projection 
mold image display devices, such as a mold liquid crystal light valve write-in [ optical ] which consisted of a 
visualization means 1 14 and a projection lens 115, The image pick-up section for 2 to picturize the image of the screen 
13 of the display screen which projected the test signal 12, A location and the level calculation section for 3 to compute 
said location and level of a test signal which were picturized, 4 Convergence and geometrical distortion for every color 
from the output of said location and level calculation section, The test signal generating section for the error detecting 
element for detecting error values, such as a white balance, and 5 to generate the test signal for adjustment, The 
brightness amendment section for the amendment signal creation section for 6 to create various kinds of amendment 
signals from said error detecting signal and 7 to amend a white balance, gamma, etc. of CRT 108 and 8 are the 
convergence geometrical distorted amendment sections for amending geometrical distortion with convergence. 
[0028] About the image compensator in the projection mold image display device of this example constituted as 
mentioned above, the actuation is explained using drawing 2 below. 

[0029] The outline of the first various adjustments is explained first. An input signal is supplied to the projection mold 
image display device 1, and it projects an image on the display screen. Moreover, the test signal for [ various ] 
adjustment outputted from the test signal generating section 5 is supplied to the projection mold image display device 1, 
and is used at the time of various adjustments. The test signal 12 which the screen 13 projected is picturized in the 
image pick-up section 2, and display image light is changed into an electrical signal. This photo-electric-conversion 
output signal is shown in drawing 2 (a). 

[0030] The photo-electric-conversion output of the test signal which it projected on the display screen as shown in 
dr awin g 2 (b) becomes square spindle-like, when the flat surface centering on level and perpendicular each scanning 
direction is used as a base and the level direction of a signal is seen as a height direction. Moreover, by this method, the 
signal only on a main cross joint as shown in drawmg_2 (c) and (d) can also adjust. The center-of-gravity location and 
level of a test signal corresponding to each coordination area on the screen of an indicating equipment are computed by 
the photo-electric-conversion signal of drawing„2 (a) being supplied to a location and the level calculation section 3. The 
error detecting element 4 computes error values, such as convergence and geometrical distortion for every color, and a 
white balance, with the signal from a location and the level calculation section 3. The detecting signal from the error 
detecting element 4 is supplied to the amendment signal creation section 6, various kinds of amendment signals are 
created, each amendment section in the projection mold image display device 1 is supplied, and automatic amendment is 
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performed. 

[0031] Like this test signal, in order to become a linearity property to the level direction, it is required to make the CRT 
gamma correction. 

[0032] Generally the relation of the input signal (electrical-potential-difference E) opposite radiant power output (L) of 
CRT can be approximated by formula L=k-Egamma shown below. 

[0033] The characteristic gamma of the input voltage (E) of this formula expresses the gamma property of that CRT, 
and, generally this value is set to gamma= 2.2. In the test signal generating section 5, since this gamma property is the 
amount determined as a meaning to CRT, if the test signal electrical potential difference (E) is changed with E-r using 
ROM, a radiant power output (L) will serve as L=k-E, and will serve as linearity to an input. 

[0034] About brightness amendment of the image compensator of this example constituted like drawing 1 , in order to 
explain the actuation to a detail below, the block diagram of drawin g 3 is used. 

[0035] Although this example describes the case where CCD camera 14 is used as an image sensor for explanation, 
since it is [ an image pickup device with a slow pulse response rate, or ] the test signal of a low-frequency component as 
mentioned above like a photodiode, while being able to perform highly precise detection and amendment, it cannot be 
overemphasized that the detection in respect of [ where the focus shifted ] non-image formation is also realizable. 
[0036] Three are one of reasons for performing detection by the CCD camera. Since the geometrical distortion of the 
detection system which is an image sensor cannot be disregarded when incorporating the information on a full screen to 
the 1st and amending geometrical distortion, they are 1% or less of few distorted components. Since scan conversion is 
carried out to the 2nd even in the display screen where the scan frequency of a display differs at the specific scan 
frequency of an image pick-up system, the image processing after it can carry out to it on fixed conditions. Since 
correspondence of the monitor distance of a focal distance is attained by modification of an optical lens the 3rd, it can 
respond to various kinds of displays. The CCD camera is adopted for the above reason. 

[0037] The image light from the display screen 13 is picturized with CCD camera 14. The photo-electric-conversion 
signal from CCD camera 14 is supplied to an analog-to-digital converter (it abbreviates to A/D below) 15 in order to 
perform an image processing, and the information on the test signal display screen shown in drawing 2 (a) is changed 
into a digital signal. The digital signal from A/D 15 is supplied to a frame memory 16, and display information is 
memorized. The data from a frame memory 16 extract the data corresponding to each coordination area, and are read, 
CPU 17 is supplied, and detection and calculation of an error value of the linearity of a test signal are performed. 
[0038] CPU 17 requires highly precise location detection also in the coarse system of the detection precision from which 
about 380,000-pixel monochrome CCD camera 14 of the present method and the sample frequency of A/D 15 are 
processed by about 14.32MHz. The photo-electric-conversion signal changed by sample frequency fsap= 14.32MHz 
(70ns of sample periods) by A/D 15 of drawin g 4 (a) will be shown, and the center-of-gravity location which is the top- 
most vertices of the photo-electric-conversion signal at this time will exist in the sample point S7. The center-of-gravity 
location whose d r aw ing 4 (b) is the top-most vertices of a photo-electric-conversion signal exists between the sample 
point S6 - S7. in this case, since the sample point is coarse, highly precise location detection cannot be performed — 
things — ** Then, a center-of-gravity location is computed by straight-line approximation from the electrical potential 
difference of the sample point near the center-of-gravity location, and highly precise location detection and gradation 
nature detection are enabled. 

[0039] Also in a system with a coarse detection precision, highly precise gradation nature is computable by computing 
the intersection of the straight-line approximation data of the straight-line approximation data of the data D4-D6 of 
sample point S4-S6 of the start of a photo-electric-conversion signal, and the data D9-D7 of sample point S9-S7 of the 
fall of a photo-electric-conversion signal, as shown in drawing 4 (c). 

[0040] Next, in order to explain calculation actuation of this linearity and a center-of-gravity location to a detail, the 
block diagram of drawingj and the wave form chart of dr awin g 6 of operation are used. 

[0041] CPU 17 - linearity and the center-of-gravity location calculation section 20, the error value calculation section 
19, and difference - it consists of a filter 21 and a linearity field detecting element 22, and the gradation nature of 
linearity, color gap detection of a center-of-gravity location, and calculation of an error value are performed. The broken 
line shows the signal with which the sampling signal according a test signal with the actual continuous line of drawing 6 
(a) to a CCD camera was interpolated by the low pass filter (LPF). If the rolling of the top-most-vertices part of a test 
signal happens according to a sampling frequency being low and it is going to ask for linearity and a center-of-gravity 
location from the output signal of such CCD so that drawing 6 (a) may show, although an actual center-of-gravity 
location is an A point, it will judge A 1 point accidentally to be the center of gravity of a test signal. In order to abolish 
such a detection error, it asks for a center-of-gravity location by the operation. The operation of a center-of-gravity 
location extends the linearity part except this cajoled part, and makes the intersection of this extension a center-of- 
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gravity location. That is, on data, test signal data as shown in the continuous line of drawi ng 6 (a) in false are obtained. 
[0042] Calculation of linearity and a center-of-gravity location divides data into two or more amendment fields 
corresponding to each of a test signal as shown in drawin g 3 , and performs center-of-gravity location calculation to 
each field. Although explanation of the following data processing is given only about one field, data processing same 
about other fields shall be performed. 

[0043] As a phase of the beginning of data processing, actuation of detecting only the linearity part of test signal data is 
performed except for the rolling field by sampling, this - the image data of a test signal - difference ~ it carries out by 
detecting a differential signal with a filter 21. the image data of the test signal shown in drawing 6 (a) - difference - if 
it inputs into a filter 21, the output data will become like at drawing 6 (b). Furthermore, the linearity field detector 22 
detects periods A and B when the inclination of the differential signal of data, i.e., a test signal, is fixed from these 
output data. The period whose inclination is 0 here is disregarded. 

[0044] Hereafter, only the image data within Periods A and B is confirmed, and the operation of linearity and a center- 
of-gravity location is performed. Calculation of a center-of-gravity location extends the linearity periods A and B on 
data, and is performed by making the test signal of this intersection into a center of gravity here, it is shown in drawing 
6 (b) — as ~ the operation of this center-of-gravity spotting -- the linearity section A - the data DA from top-most 
vertices (corresponding address nA) and the inclination of the linearity section A can be most determined by the formula 
of alpha and the linearity section B beta, then the center-of-gravity location x indicate the data DB from top-most 
vertices (corresponding address nB), and the inclination of the linearity section B to be below most. 
[0045] x=nA+ (DB-DA-beta- (nB-nA)) / (alpha-beta) 

Thus, by decision of the center-of-gravity location by linearity extrapolation interpolation, even when the sampling of a 
CCD camera is coarse, the highly precise center-of-gravity location more than a sampling period can be detected. 
[0046] The center of gravity searched for as mentioned above is expressed as a coordinate on the address map 
corresponding to each pixel of CCD. For example, the address map at the time of using 380,000-pixel monochrome 
CCD camera is shown in drawing 7 . As shown in drawing 7 , this address map consists of the addresses of 768 
horizontal directions (x0-x768) and 493 perpendicular directions (yl-y493). some address maps when the center-of- 
gravity location (black dot -) of a test signal is computed by drawing 7 (b) — an enlarged drawing is shown, it is shown 
in drawing 7 (b) - as ~ as a center-of-gravity location ~ for example (x= 12.7, y= 1 1.3) ~ as - it is expressed as a point 
on an address map. The location of the center of gravity of the test signal corresponding to each amendment field on the 
display screen is mapped on this address map like the following. 

[0047] In order to raise linearity and the detection precision of center-of-gravity location detection, it is required for 
many linearity fields to exist in a signal component. This is explained using dra win g 8 . 

[0048] The test signal of the shape of a square spindle of this invention is shown for a conventional-like secondary test 
signal like SIN2 wave in drawing 8 (a) at drawin g 8 (b). Although the property when cutting these test signals with the 
horizontal scanning line In (n=l-5) turns into a drooping characteristic similarly, since it is a-like secondary wave in the 
case of the conventional test signal, quantization errors will differ to signal level, and optimal quantization will not be 
able to be performed, but detection precision will fall. On the other hand, in the test signal of the square spindle of this 
invention, since the signal serves as linearity, a highly precise operation can be performed by choosing the optimal 
quantifying bit number. 

[0049] In order to explain a brilliance control (white balance adjustment) first, the whole drawin g 3 block diagram, the 
display screen Fig. of drawing 9 , and the driver voltage pair screen intensity property Fig. of the liquid crystal panel of 
drawing 10 are used. When performing a brilliance control, at the time of regulating automatically, the test signal for 
brilliance controls is supplied to the brightness amendment section 7 from the test signal generating section 5, and as 
shown on the display screen 13 at drawin g 9 (a), the display screen 13 projects the test signal 43 corresponding to the 
coordination area on a screen. Drawing.9 (b) The enlarged drawing of a test signal 43 shown in - (d) at drawing 9 (a) is 
shown. It is the test signal which uses drawin g 9 (b) at the time of highlights adjustment (white balance adjustment in a 
high brightness field) / laurite adjustment (white balance adjustment in a low brightness field), or uniformity amendment 
(a white balance is made into homogeneity on [ whole ] a display screen), and uses drawing 9 (c) - (e) at the time of a 
gamma correction. The level of a test signal shown in drawing 9 (b) turns into 50 - 60% of signal level in 100% of 
signal level, and uniformity amendment in 10 - 20% of signal level, and highlights adjustment in laurite adjustment to 
the dynamic range of a drive electrical potential difference, as shown in drawin g 10 . The ramp signal which is 
perpendicular and changes linearly in order to lessen display and effect of the transfer characteristics of an image pick- 
up system as much as possible, as shown in the square spindle-like signal used at the time of the center-of-gravity 
location calculation explained as a test signal at the time of the gamma correction of - (e) after being shown in drawing 
9 (e), and drawing 9 (c) drawing_9 (c) - (d) is used. 
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[0050] The outline of automatic brightness amendment is explained below. The display screen 13 is first picturized with 
CCD camera 14. If a CCD camera is black and white here, the test signal of RGB will be sequential-outputted and will 
be picturized. Each photo-electric-conversion signal of RGB from this CCD camera 14 is supplied to A/D15 in order to 
perform an image processing, and the information on the test signal display screen shown in draw ing 9 (b) is changed 
into a digital signal. The digital signal from A/D15 is supplied to a frame memory 16, and display information is 
memorized. The data from a frame memory 16 are supplied to CPU 17, and calculation of error values, such as a white 
balance error for every coordination area shown in drawin g 9 (a), is performed. The calculation signal from CPU 17 is 
supplied to the amendment signal creation circuit 18, various kinds of amendment signals are created, the brightness 
amendment section 7 of a display is supplied, and the automatic brilliance control corresponding to each amendment 
field is performed. 

[0051] About automatic brightness amendment, in order to explain the actuation to a detail below, the block diagram of 
drawing.] L is used. 

[0052] Drawing 1 1 is a detailed block diagram of the brightness amendment section 7 shown in drawin g 3 . The video 
signal from an input terminal and the test signal from the test signal generating section 5 are supplied to the change-over 
circuit 55, and a signal change-over is performed. The signal from the change-over circuit 55 is supplied to the gain 
control circuit 56, performs contrast and gain control for drive adjustment of highlights, and is supplied to a clamping 
circuit 57. In a clamping circuit 57, direct-current playback is performed and the uniformity amendment circuit 58 is 
supplied. In the uniformity amendment circuit 58, amendment which equalizes the brightness of a screen core and a 
periphery is performed, and the gamma correction circuit 59 is supplied. In the gamma correction circuit 59, change of 
the luminescence property of RGB of a liquid crystal panel is amended, and the image output circuit 60 is supplied. In 
the image output circuit 60, after amplifying the signal amended to the condition that CRT can be driven, it is impressed 
by CRT. 

[0053] Now, the actuation is explained below about the example of the brightness amendment constituted by drawin g 
11 like. It uses in accordance with the adjustment sequence table for explaining this actuation (Table 1), and the display 
screen Fig. of drawing 9 . 
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[0055] (Table 1) is a table showing the adjustment sequence of a brilliance control, and as adjustment sequence, to the 
1st, it performs uniformity adjustment for adjustment and equalization of the whole (a screen core and periphery) screen 
at the last of highlights again at it in order to amend change of the white balance in the high [ 4th / the ] brightness field 
[ in / to gamma adjustment / highlights adjustment and the 3rd ] at the time of gamma adjustment to laurite adjustment 
and the 2nd. 

[0056] A laurite and highlights adjustment are explained first. As shown in dr awin g 10 , the test signal of the level 
corresponding to each adjustment mode is projected on a display screen 13, and CCD camera 14 detects this test signal 
level. Each signal of RGB by which photo electric conversion was carried out with CCD camera 14 is supplied to 
A/D15, the information on a test signal shown in drawing 9 is changed into a digital signal, and this data is memorized 
by the frame memory 16. In a laurite and highlights adjustment, since only the test signal pattern of a display screen 
core can adjust, the data of the test signal corresponding to the screen core from a frame memory 16 are supplied to 
CPU17. Calculation of the error of a white balance is performed in CPU17. In CPU17, calculation of a white balance 
error searches for a chromaticity coordinate from each signal level of RGB, performs the comparison with this 
chromaticity coordinate and a reference white D65 (x= 0.313, y= 0.329), and makes that difference a white balance 
error. 

[0057] The error value signal from CPU 17 is supplied to the amendment signal creation circuit 18. In the amendment 
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signal creation circuit 18, automatic amendment of a white balance is performed by supplying the amendment signal 
which controls the cut-off of the RGB code which drives CRT to a clamping circuit 57, supplying the amendment signal 
which controls the amplitude of an RGB code to the gain control circuit 56, and controlling at the time of highlights 
amendment, so that a white balance error is lost at the time of laurite adjustment. 

[0058] Next, the case where a gamma correction is performed is explained. There are two of the gamma corrections 
accompanying CRT gamma and the liquid crystal panel of the space light modulation element 101 in a gamma 
correction. Since CRT gamma was explained previously, explanation about the gamma correction accompanying liquid 
crystal is given here. The luminescence property Fig. of drawing 12 and the wave form chart of drawing 13 are used for 
explanation. Drawin g 12 is a typical drawing of the luminescence property of each part of a mold liquid crystal light 
valve write-in [ optical ] which performs the optical writing to the space light modulation element 101 with the image 
light from CRT, and performs a big screen display. 

[0059] It turns out that gamma properties differ in a screen top a core - the lower part so that drawing J2 may show. The 
factor from which this gamma property differs is based on the luminous-intensity-distribution nonuniformity and the 
time amount numerical aperture of a liquid crystal panel. As shown in this drawing, when the property of the photo- 
electric-conversion output which picturized the test signal of the shape of a square spindle displayed on a display by the 
saturation characteristics near the high brightness near the low brightness by the image pick-up section is seen in the 
scanning-line cross section of a test signal, as shown in the dr awin g 13 (b) continuous line, it has saturation 
characteristics in a high brightness field. In order to amend these saturation characteristics, CPU 17 computes the error 
over a linearity property as shown with the broken line of drawing 13 (b), it controls the gamma correction circuit 59 so 
that this error is lost, and performs a gamma correction. 

[0060] Calculation of the error in this gamma correction is explained in detail using drawin g 13 (c) - (f). the 1st order of 
a photo-electric-conversion output signal with the saturation characteristics resulting from the fluorescent substance of 
the data [ A/D / data / the photo-electric-conversion output signal of the linearity property which showed drawing 1 3 (c) 
with the broken line of drawing J 3 (b) ] in which the primary difference and drawing 13 (d) were shown as the 
continuous line of drawing 13 (b) - difference ~ it is . drawing 13 (e) ~ the 2nd order of the signal of said linearity 
property - difference and d rawin g 13 (f) ~ the 2nd order of said saturation-characteristics signal - difference - it is . 
these drawing 13 (c) - (f) - setting - a simplification of explanation sake - one side of the top-most vertices of the 
signal of drawing.13 (b) ~ difference « although data are taken - the difference about all the fields of a signal - even if 
it uses data, the following arguments are realized like what used drawing 1 3 (c) - (f). 

[0061] When drawin g 1 3 (e) is compared with drawing 13 (f), it turns out [ of a signal with the saturation characteristics 
shown as the continuous line of drawing 13 (b) / of the signal of the linearity property which showed the secondary sum 
of the absolute value of the data of difference with the broken line of drawing 1 3 (b) ] that the 2nd order becomes large 
to the sum of the absolute value of the data of difference, the 2nd order to which CPU 17 originates in the saturation 
characteristics of this fluorescent substance - difference - the value of the sum of the absolute value of data is 
computed as an error of a gamma property. Furthermore, CPU 17 supplies this gamma error to the gamma correction 
circuit 59, as a gamma correction circuit is shown in the continuous line of drawing 13 (d), modulates the test signal 
wave supplied to CRT, and performs a gamma correction. In addition, in order to perform the actuation as the case near 
the high brightness also with the same gamma correction near the low brightness, it omits here. 
[0062] The signal which a display screen projects as a result serves as a linearity property with each signal level, as 
shown in the drawing 13 (b) broken line, and it can keep constant the chromaticity in all the fields from low brightness 
to a high brightness field. 

[0063] Next, the case where uniformity is adjusted is explained. As uniformity adjustment amends the balance of the 
brightness in each part of a screen resulting from projection tubing or optical system (a lens and screen), performs the 
same actuation as the above and showed it to drawing 33 , the control signal of uniformity is created with a middle level 
signal (50 - 60%). A uniformity amendment signal is supplied to the uniformity amendment circuit 58 which consisted 
of analog modulation machines which carry out the multiplication of a video signal and the amendment signal, and 
create a modulation video signal, and can adjust uniformity for displaying a homogeneity screen automatically by 
controlling the amplitude of each part of the RGB code which drives CRT. 

[0064] By the way, in a brilliance control, when detecting the level of a photo-electric-conversion output signal, it 
explains that it is necessary to carry out adjustable [ of the gain of the signal with the quantization bit in the A/D- 
conversion section which serves, considers **** and is inputted into the A/D-conversion section ] to die NAMMIKKU 
about each adjustment mode of a brilliance control. The control table of (Table 2) of operation is used for this 
explanation. Table 2 shows the signal gain of the A/D-conversion section preceding paragraph in each adjustment mode 
of a brilliance control, and a CRT gamma correction. 
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[0065] 
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[0066] First, as shown in drawin g 33 , in order to perform optimal quantization in the whole floor tone of a test signal, it 
explains that it is necessary to perform a CRT gamma correction. When the brightness variation of a low drive electrical 
potential difference and a high drive electrical potential difference is measured since it is the CRT gamma multiplier 2.2 
as the luminescence property of CRT is shown in the drawin g 13 continuous line, sensibility will be as high as a high 
drive electrical potential difference. This has big effect on the quantifying bit number of CPU, a frame memory and 
D/A, and A/D. That is, on a low drive electrical potential difference, although the brightness variation per bit is small, 
since the detection sensitivity in a whole floor tone changes, while being unable to perform highly precise detection and 
amendment, the quantifying bit number of 1 0 bits or more is needed [ with a high drive electrical potential difference / 
the brightness variation per bit becomes very large and ]. Therefore, as shown in the drawing.! 3 broken line, it amends 
so that a drive electrical potential difference and the relation of screen intensity may change proportionally, and the 
detection sensitivity and precision in a whole floor tone are fixed-ized, and highly precise level detection is performed. 
[0067] Generally as for the complement child-ized number of bits, 10 bits (1024 gradation) are needed for white balance 
adjustment or a gamma correction. Therefore, in this example, processing in a 8 -bit quantization bit is enabled by 
performing the gain and CRT gamma in the A/D preceding paragraph for every adjustment mode. As shown in the 
motion control of (Table 2), enlarge gain of the A/D preceding paragraph at the time of laurite adjustment, and the range 
of a low brightness field (10-30V) is detected. Consider as the gamma correction multiplier (nothing [ gamma 
correction ]) of a continuous line, make gain of the A/D preceding paragraph small at the time of highlights and gamma 
adjustment, and the range of a low - quantity brightness field (10-100V) is detected. Considering as the gamma 
correction multiplier (gamma correction Tamotsu) of a broken line, the range of an inside brightness field (10-60V) was 
detected by having made gain of the A/D preceding paragraph into inside at the time of uniformity adjustment, and it 
has realized level detection highly precise as a gamma correction multiplier (gamma correction Tamotsu) of a broken 
line. Thus, from the data with which level was detected, brightness amendment of a white balance, uniformity, etc. is 
amended automatically. 

[0068] Next, in order to explain to a detail the creation approach of a test signal used for the adjustment described 
above, the block diagram of drawing 14 is used. A Horizontal Synchronizing signal is supplied to a phase lock loop 
(PLL) 62, the reference clock signal which synchronized with the Horizontal Synchronizing signal is generated, and this 
reference clock is supplied to the level counter 63, and is creating the horizontal address signal. Moreover, the level 
address signal and Vertical Synchronizing signal from the level counter 63 are supplied to the perpendicular counter 64, 
and are creating the vertical address signal, the address signal from the level counter 63 and the perpendicular counter 
64 ~ the object for test signals - ROM(l) 65 and the object for test signals - ROM(2) 66 are supplied, the object for 
test signals ~ the data of the square drill-like test signal for convergence adjustment shown in ROM(l) 65 at drawing 2 - 
- the object for test signals — the data of the window-like test signal for white balance adjustment shown in drawing 29 
are written in ROM(2) 66. 

[0069] the object for test signals - ROM(l) 65 and the object for test signals ~ each test signal from ROM(2) 66 is 
supplied to the change-over circuit 67, and the signal chosen for every adjustment mode is outputted. the signal from the 
change-over circuit 67 - the object for gamma (gamma) amendment - ROM(3) 68 are supplied and the gamma 
correction corresponding to the CRT gamma of an image display device is performed. As the input drive electrical- 
potential-difference pair screen intensity property of CRT is shown in the draw ing 33 continuous line, it becomes the 
screen intensity proportional to the 2.2nd [ about ] power of a drive electrical potential difference. ROM for gamma 
(gamma) amendment (3) The digital signal from 68 is supplied to A/D converter 69, and is changed into an analog 
signal, data with the horizontal analog signal from A/D converter 69 - the smooth **** crack ****** 0 i r0 uit 71 of data 
is supplied with the low pass filter (LPF) 70 for being smooth. 
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[0070] Each address signal from the level counter 63 and the perpendicular counter 64 is supplied to the slitting pulse 
creation circuit 72, and is creating the slitting pulse of the sake for focal adjustment. The slitting pulse from the slitting 
pulse creation circuit 72 was supplied to the change-over circuit 71, and has generated the test signal of the shape of a 
square drill with slitting at the time of focal adjustment. 

[0071] Moreover, in order to explain the square spindle-like test signal generating approach corresponding to a multi- 
scan, the block diagram and screen Fig. of drawin g 15 are used. The outline is the method which can project the test 
signal of the always same number, when prepare two or more test signal generating fields to a horizontal direction and a 
perpendicular direction on a screen, the amendment data for every generating field are memorized in memory, the data 
interpolation of a horizontal direction and a perpendicular direction is performed and scan frequency differs. 
[0072] The address generation circuit 49 for the configuration to create various address signals from a synchronizing 
signal so that the block diagram of d rawin g 1 5 (a) may be shown, The arithmetic circuit 51 for asking for amendment 
data by the operation based on a control signal, It consists of the memory 50 for memorizing the data of each test signal 
field, an interpolation circuit 52 for performing the data interpolation between amending points, D/A converter 53 for 
changing the interpolated data into an analog quantity, and LPF (low pass filter)54 for carrying out smooth [ of the 
analog quantity ]. Amendment data are inputted into the test signal generating field Tl as the outline of the 
approximation operation of an interpolation circuit 52 is shown in drawin g 1 5 (b). By performing the curvilinear 
approximation operation corresponding to said CRT gamma correction for the data interpolation between this field, as 
shown in a continuous line, the data interpolation of level/perpendicular direction is performed. If this signal is supplied 
to a display and photo electric conversion of the display screen is carried out, it becomes the square spindle-like signal 
of the drawin g 1 5 (b) broken line, and the inclination of a photo-electric-conversion signal can create a linearity signal 
with the always same number. 

[0073] Thus, while fixed-izing the detection sensitivity and precision in a whole floor tone and realizing highly precise 
level detection and location detection by creating the test signal corresponding to the CRT gamma of an image display 
device, approximation data processing for center-of-gravity location calculation can be simplified. Moreover, although 
the case where the CRT gamma of an image display device is the generating side of a test signal, and it amends has been 
described, a gamma correction should just exist in the loop formation of test signal generating image display image 
pick-up - center-of-gravity location detection. 

[0074] The gamma correction method which prepares two or more coordinating points on a screen as brightness 
amendment, memorizes the amendment data for every coordinating point in memory, performs the data interpolation of 
a horizontal direction and a perpendicular direction, creates the amendment wave of arbitration, and realizes highly 
precise amendment is effective. 

[0075] Although the brightness amendment which contains gradation nature especially as mentioned above has been 
explained to a detail, in order to explain the geometrical distortion of others, convergence, and the adjustment sequence 
of focal amendment, the adjustment flow chart Fig. of drawing 16 is used. 

[0076] As this reason for performing initial setting of the display for performing automatic amendment to the 1st, or an 
image compensator, and performing focal amendment to the 2nd, the luminescence property of CRT is because it 
originates in a focal property greatly. 

[0077] the uniformity amendment which the laurite which is white balance amendment in a screen core, highlights, and 
a gamma correction are performed to the 3rd, and is white balance amendment of the whole screen the 4th — carrying 
out ~ the above ~ level detection of image information - it is in amendment mode to kick. 
[0078] A sequential setup of the amendment field is carried out like the 7th above, and convergence (color gap) 
amendment is performed, and the above will be in amendment mode in location detection of image information, and if it 
converges, it will mean that perform viewing-area amendment of a screen size and a screen phase displayed by the 
image display device on the 5th, carry out a sequential setup of the amendment field the 6th, and geometrical distortion 
(deflection distortion) is amended, and amendment was completed. 

[0079] In addition, since it is dependent on the linearity of a test signal and geometrical distortion and convergence 
amendment are performed after the gamma correction in level detection, the precision of a center-of-gravity location can 
realize highly precise amendment. 

[0080] Moreover, explanation is omitted, in order for an amendment wave to create and to carry out regulating 
automatically by the same approach as the conventional example about actuation of convergence and the geometrical 
distorted amendment section 8. 

[0081] As mentioned above, when a base and the signal level direction are seen for the screen of an indicating 
equipment as a height direction to this operation according to the gestalt, the test signal which becomes square spindle- 
like is picturized. By computing the error value for every color by detecting level and a center-of-gravity location, 
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creating automatically the two-dimensional amendment wave for amending the brightness amendment, convergence / 
geometrical distortion, and the focus which include gradation nature amendment with this calculation signal, and 
amending it Various kinds of complicated adjustments become unnecessary, and shortening of large adjustment time 
amount can be realized. 

[0082] (Gestalt 2 of operation) It explains, referring to a drawing about the gestalt of operation of the 2nd of this 
invention to a degree. 

[0083] Drawin g 1 7 is the block diagram of the image compensator of the projection mold image display device of the 
gestalt of the 2nd operation. 

[0084] In drawing 17 , the same part as the gestalt of the 1st operation attaches the same sign, and detailed explanation 
is omitted. The address generation section which generates two or more address signals 25 indicates the two- 
dimensional spatial positions on a screen to be in drawing 17 based on a synchronizing signal, The storage section 
which memorizes the amendment data in each coordinating point when 24 corresponds on said each address signal and 
screen, The brightness amendment section to which 23 carries out brightness amendment of the video signal by the two- 
dimensional amendment wave from said storage section 24, and 26 are the homogeneous amendment sections which 
consisted of said brightness amendment section 23, the storage section 24, and the address generation section 25. 
[0085] First, in order to explain the creation approach of a homogeneous amendment wave to a detail, the wave form 
chart of drawing 18 and drawing 19 of operation is used. The cross hatching signal which is a signal for adjustment 
which it projects on a screen is shown in drawing 1 8 (a). In addition, the storage section 24 which is the intersection of 
this cross hatching signal and which each coordinating point of nine points shows at drawing 17 memorizes to 1 5 points 
and a perpendicular direction horizontally. In the address generation section 25, the level address signal shown in 
drawing 18 (c) from the Horizontal Synchronizing signal shown in drawing 1 8 (b) is formed. And this address signal is 
supplied to the storage section 24. Drawing 18 (d) shows the concrete homogeneous amendment item of the gamma 
correction by which time-sharing processing was carried out during each coordinating point, laurite amendment, and 
uniformity amendment, and time-sharing processing of a total of nine items of this amendment data is carried out, and it 
is memorized by the storage section 24. When the amendment data of a level parabola amendment wave of for example, 
the storage section are memorized on the screen of the 2nd order-spatial position shown in drawin g 18 (a), an 
amendment wave as shown in draw ing 18 (e) will be supplied to the brightness amendment section 23. The amendment 
wave in the whole screen which amends this homogeneity is also that each wave of the amendment signal of a 
horizontal direction and a perpendicular direction was mixed, as shown in drawin g 1 9 . 

[0086] Next, in order to explain actuation of homogeneous amendment to a detail, the block diagram of drawin g 20 is 
used. Drawing 20 is a detailed block diagram of the homogeneous amendment section 26 shown in drawing 17 . 
[0087] In addition, since the amendment wave creation approach is the same actuation as the test signal creation 
approach stated by draw ing 15 , explanation is omitted. 

[0088] The video signal from an input terminal and the test signal from the test signal generating circuit 30 are supplied 
to the change-over circuit 55, and a signal change-over is performed. The signal from the change-over circuit 55 is 
supplied to the gain control circuit 56, and contrast and gain control for drive adjustment of highlights are performed. 
The signal from the gain control circuit 56 is supplied to the brightness amendment circuit which consisted of an adder 
circuit 27, a multiplication circuit 28, etc. In an adder circuit 27, in a laurite and the multiplication circuit 28, uniformity 
amendment is performed and the gamma correction circuit 29 is supplied. In the gamma correction circuit 29, change of 
the luminescence property resulting from a liquid crystal panel is amended, and the image output circuit 60 is supplied. 
In the image output circuit 60, after amplifying the signal amended to the condition that CRT can be driven, it is 
impressed by CRT. 

[0089] As an amendment wave, the amendment wave for every color is inputted into an adder circuit 27, the 
multiplication circuit 28, and the gamma correction circuit 28, amendment appropriate for the conditions of each 
brightness nonuniformity factor is performed, and homogeneous amendment is performed. 

[0090] Next, in projection mold image display devices, such as a liquid crystal light valve, in order that homogeneous 
amendment may explain need, the operating-characteristic Fig. of dra win g 2 1 - drawing 26 is used. 
[0091] (1) A thing called shading by the gamma characteristics of liquid crystal and the nonuniformity (3) write-in lens 
of the nonuniformity (2) time-amount numerical aperture, the ambient light quantitative ratio of the ambient light 
quantitative ratio (4) projection system of CRT (write-in system), the gate of whenever [ angle-of-projection ], etc. can 
be considered. The each is explained below. 

[0092] (1) Explain the gamma characteristics of liquid crystal, and the gamma characteristics of the nonuniformity 
liquid crystal using drawing 5 . 

[0093] It outputs and the system at the time of not performing homogeneous amendment at all is got blocked, and the 
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level of the video signal inputted into the system by which the axis of abscissa showed drawing_2 1 to drawing 17 , and 
an axis of ordinate are the illuminances on a screen 13 in this case, and, as for 180, show the gamma characteristics of a 
normal pixel. Although it is not concerned with the ingredient but there is generally same inclination about liquid 
crystal, it states to a ferroelectric liquid crystal just here. Although recognized as brightness nonuniformity or color 
nonuniformity as a result about distribution of the reflection factor (permeability) started according to the factor of the 
orientation nonuniformity of liquid crystal, or others, it can be interpreted as gamma characteristics having spatial 
distribution. 

[0094] Like 181 and 182 of drawin g 21 , although it is raised as a cause by which this spatial distribution happens that 
neither orientation nonuniformity, nor the writing and reset electrical potential difference of a liquid crystal molecule are 
fully built etc., the gamma characteristics of the pixel recognized as nonuniformity are roughly divided, and become. 
181 is obtained by the parallel displacement and enlarging or contracting of the direction of an input signal (longitudinal 
direction) so that clearly from drawing, and 1 82 is conversely obtained by the parallel displacement and enlarging or 
contracting of the screen illuminance direction (lengthwise direction). It can be interpreted as the pixel which has the 
above 181 and a property like 182 about the nonuniformity of liquid crystal being distributed over arbitration. 
[0095] (2) In the system shown in nonuniformity drawing 17 of a time amount numerical aperture, differ in the liquid 
crystal display of a common direct viewing type etc., and the concept of a time amount numerical aperture is needed. 
Drawing„22 explains this time amount numerical aperture. 

[0096] Liquid crystal rotates at the same time it was written in by light, in the case of the strong dielectric liquid crystal 
used with the gestalt of operation of this invention, a white display is performed, but the condition of the liquid crystal 
will be maintained until reset starts, even if a write-in light is lost. Although this property is generally called the memory 
effect of strong dielectric liquid crystal, for this property, time amount numerical apertures differ spatially, and it will 
become the nonuniformity of brightness and will be visible with the difference of the timing of reset and writing. 
Moreover, with the magnitude of the optical reinforcement of CRT, the angle of rotation of liquid crystal and a 
rotational speed change, and a gradation expression is attained. 

[0097] Drawing 22 is explained about the system of the gradation expression. The reset pulse by which 1 85 is impressed 
once to 1 field period, and 1 86 are the luminescence properties of CRT, and an axis of abscissa shows time amount, a 
lengthwise direction shows optical reinforcement, and it is decreasing exponentially with time amount. 1 87 to 1 89 is the 
optical reinforcement on a screen, and when strong [ the optical reinforcement of CRT is weak respectively and it is 
middle, and ], it corresponds. 

[0098] Drawing 23 (a), (b), and (c) receive the upper part, CHUBU ENGINEERING CORPORATION, and the lower 
part on a screen, respectively (after being written in, when being reset immediately), (when written in immediately after 
a reset pulse) (when it is the one half of an about 1 perpendicular period until it is written in from a reset pulse) About 
the screen upper part (a), 190 is a reset pulse, 191 is the luminescence property of CRT, and a lengthwise direction 
shows optical reinforcement and are decreasing in number exponentially with time amount. 192 is the optical 
reinforcement on a screen, and since it is immediately written in after the reset pulse by the light from CRT, it will 
almost continue shining during the 1 field. In this case, a time amount numerical aperture becomes about 100%. Not 
peak value but the time average of optical reinforcement are actually regarded by human being's eyes as brightness, and 
it is the area of the shadow area of drawing 23 . This rate of surface ratio can also be called a time amount numerical 
aperture. 

[0099] Screen CHUBU ENGINEERING CORPORATION (b) is explained. 193 - a reset pulse and 194 - the 
luminescence property of CRT, and 195 - the optical reinforcement on a screen — it is — the 1 field it is mostly 
written in in right in the middle. In this case, although liquid crystal indicates to writing ** rare ** and coincidence by 
white like the time of (a), the period to a reset pulse becomes abbreviation one half extent as compared with the time of 
the above (a). That is, a time amount numerical aperture decreases and it becomes dark. 

[0100] Next, after the optical writing of the condition of a bottom of screen (c) is carried out by CRT, the reset pulse is 
impressed immediately. In such a case, even if liquid crystal is reset, it will be written in by the decay characteristic of 
CRT in the next field, and liquid crystal will rotate a little. Of course, since the reinforcement of the afterglow of degree 
the field changes with optical reinforcement of CRT, the optical reinforcement on a screen changes. 
[0101] Nonuniformity of a time amount numerical aperture is made with the period of a perpendicular frequency for the 
above reasons, and gamma characteristics change. Drawing 24 is gamma characteristics produced as a result, an axis of 
abscissa is the level of an input signal, and an axis of ordinate is a time amount numerical aperture. . They are the 
gamma characteristics to the field 200 which lasts to CHUBU ENGINEERING CORPORATION from the upper part 
199 and the upper part from the upper part of a screen, CHUBU ENGINEERING CORPORATION 201, and the lower 
part 202. If the result is seen, the gamma characteristics of 199, 201, and 202 can approximate each by the parallel 
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displacement and enlarging or contracting of the screen illuminance direction (lengthwise direction). On the other hand, 
the gamma characteristics which last to CHUBU ENGINEERING CORPORATION from the screen upper part can 
approximate each by the parallel displacement and enlarging or contracting of the direction of an input signal 
(longitudinal direction). 

[0102] (3) Although a lens and CRT become dark at the general ambient light quantitative ratio of a write-in lens and 
CRT (write-in system) as compared with middle of the screen in the circumference, consider the gamma characteristics 
resulting from the ambient light quantitative ratio of a write-in system here. Drawin g 25 is a gamma-characteristics 
curve to the core 1 10 and the circumference 1 1 1 of a screen, and is a thing at the time of assuming that there is 
nonuniformity only in a write-in system and there is no nonuniformity in other liquid crystal devices and incident light 
study systems. Although the view of drawing 25 is the same as that of drawing 21 , since nonuniformity is in the write- 
in luminous intensity itself, the optical reinforcement on a screen can be approximated by enlarging or contracting of the 
direction of an input signal (longitudinal direction) as a result. 

[0103] (4) Consider shading by the ambient light quantitative ratio of the projection system, the gate of whenever 
[ angle-of-projection ], etc., next the nonuniformity and shading of an incident light study system. Dr awi ng 26 is a 
gamma-characteristics curve to the core 212 and the circumference 213 of a screen, and is a thing at the time of 
assuming that there is nonuniformity only in the projection system and there is no nonuniformity in other liquid crystal 
devices and write-in systems. In this case, it writes in contrary to (3) like the point, and there is no nonuniformity in the 
optical reinforcement of light, and since it is the nonuniformity of the projection system after a device, it can 
approximate by enlarging or contracting of the screen illuminance direction (lengthwise direction). 
[0104] Here, if supplemented, the gamma characteristics on a screen will serve as composition with the own gamma 
characteristics of liquid crystal which it has so far described, and the gamma characteristics resulting from a time 
amount numerical aperture, and will become what was spatially influenced of a write-in system and the projection 
system. 

[0105] As mentioned above, the factor which the spatial distribution and brightness nonuniformity of gamma 
characteristics start has been described. 

0106] The adjustment sequence table for explaining actuation of this homogeneous amendment (Table 3) is used. 
[0107] 
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[0108] (Table 3) is a table showing the adjustment sequence of homogeneous adjustment, and amends an ambient light 
quantitative ratio to the 1st as adjustment sequence. In order [ which was described above (3) ] to write in and to amend 
the ambient light quantitative ratio of a system, the uniformity amendment data which consisted of a level parabola and 
a perpendicular parabola wave are supplied to the multiplication circuit 28, and 1st amendment of white homogeneity is 
performed. 

[0109] A time amount numerical aperture is amended to the 2nd. In order to amend a time amount numerical aperture in 
each location of the perpendicularly it stated above (2), the uniformity amendment data which are perpendicular and 
change are supplied by the multiplication circuit 28, and 2nd amendment of white homogeneity is performed. 
[01 10] A gamma correction is performed to the 3rd. (1) In order to amend the gamma property in each location 
including said ambient light quantitative ratio resulting from - (3), and a time amount numerical aperture, gamma 
correction data are supplied to the breaking point programmed voltage of the gamma correction circuit 29 which 
consisted of breaking point approximation molds etc., and a gamma correction is performed. 

[0111] Laurite adjustment is performed to the 4th. In order [ which was described above (1) ] to amend especially the 
brightness nonuniformity in black level, laurite amendment data are supplied by the adder circuit 27, and homogeneous 
black amendment is performed. 

[0112] The gamma correction which shows the 3rd and the 4th above-mentioned adjustment item to drawi ng 22 (a) - (c) 
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by performing repeat amendment several times can be made into the same property in each part, and equalization can be 
attained. 

[01 13] Next, in order to explain actuation of a gamma correction to a detail, the circuitry Fig. of drawin g 27 , and 
drawjngJ18 and the operating-characteristic Fig. of drawing 29 are used. 

[01 14] An example of a gamma correction circuit is shown in drawin g 27 . If input signal level becomes high, diodes 
D1-D2 will carry out a sequential flow, the load resistance of a transistor will be connected to Rl - R3 sequential 
juxtaposition, and load resistance will decrease according to an input level. This is performing polygonal-line 
approximation of a gamma property. Moreover, the control signal for performing a two-dimensional gamma correction 
is inputted into an input terminal 31, and the luminescence property for every field is amended. About the ON 
appearance property of the gamma correction circuit at this time, as shown in drawin g 28 , before amendment and this 
drawing continuous line are the properties after amendment, and as for this drawing broken line, set gradation nature 
can improve them sharply by controlling a gamma property in dynamic in this way in the property which the 
luminescence property before amendment shown in the drawing 29 broken line shows to this drawing continuous line. 
[01 15] According to the gestalt of this operation, highly precise equalization amendment is realizable as mentioned 
above by creating the amendment data with which the two-dimensional spatial position corresponded by the digital 
method, controlling the polygonal-line set point of a polygonal-line gamma correction circuit using this amendment 
data, and changing a gamma property in dynamic. 

[0116] (Gestalt 3 of operation) It explains, referring to a drawing about the gestalt of operation of the 3rd of this 
invention to a degree. 

[0117] Drawing 30 is the block diagram of the image compensator of the projection mold image display device of the 
gestalt of the 3rd operation. 

[0118] In drawing 30 , the same part as the gestalt of the 1st - the 2nd operation attaches the same sign, and detailed 
explanation is omitted. In drawing 30 , the homogeneous amendment section which amends the homogeneity to which 
32 originates in a space light modulation element, the data-conversion section in which 33 performs coordinate 
transformation of homogeneous amendment data by the coordinate of the two-dimensional display position of an image 
light generating means, the CRT mechanical component to which 34 drives CRT 108 as an image generating means, and 
35 are the control sections for controlling said CRT mechanical component 34 and data-conversion section. 
[0119] First, in order to explain the outline of data-conversion actuation of a homogeneous amendment wave, the 
display screen Fig. of drawing 31 is used. It is the display screen Fig. showing the conversion approach of homogeneous 
amendment data in drawing Jl from the coordinate around eight screen, and when this drawing (b) performs level 
slanting projection when a screen size is enlarged to the normal coordinate of a broken line, and a vertical trapezoidal 
distortion produces drawing 31 (a), this drawing (c) shows a display screen Fig. when perpendicular slanting projection 
is performed and a horizontal trapezoidal distortion arises. As the data-conversion approach, according to projection 
conditions, such as setups, such as a screen size shown in drawin g 31 (a) - (c) by the control section 35, and a projection 
include angle, based on the basic amendment data of the data-conversion section 33 with which the master data is 
memorized beforehand Since a geometrical state of strain changes, the coordinate location around eight screen is 
computed with the control signal from this control section 35, coordinate transformation of basic amendment data is 
performed from this computed coordinate data, and it is asking for the amendment data corresponding to drawi ng 3 1 (a) 
- (c) by the operation. 

[0120] Since homogeneous amendment data are amendment data which mainly originate in the two-dimensional display 
position of a liquid crystal panel as the gestalt of said operation also described, to correct basic amendment data to the 
above like, and to correspond to various kinds of setup / projection conditions will be demanded. 
[0121] Next, in order to explain data-conversion actuation of a homogeneous amendment wave to a detail, the block 
diagram of drawmg_3_2 and the wave form chart of drawin g 33 of operation are used. Drawing 32 is a detailed block 
diagram of a control section 35 and the data-conversion section 33 shown in drawing 30 . 

[0122] In addition, since it is the same actuation as the contents stated with the gestalten 1-2 of said operation about 
actuation of the homogeneous amendment section, explanation is omitted. 

[0123] The control signal for [, such as image adjustment, ] carrying out is supplied to CPU37, and the amendment data 
based on this control signal are memorized by memory 36. Moreover, multiplication mold D/A converter 38 is supplied, 
it is changed into an analog signal, this driving signal is supplied to a CRT mechanical component, and CRT108 drives 
this amendment data. 

[0124] The synchronizing signal from an input terminal is supplied to a address generation circuit 39, generates the 
address signal for creating a homogeneous amendment wave, and is supplied to CPU37 and an arithmetic circuit. As 
shown in drawing 33 (a), a screen is classified into memory 36 in the shape of a grid, the address of each coordinating 
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point which is the intersection is set as memory, and the initial amendment data xl-xl5, for example, the amendment 
data shown by O mark of this drawing (a), are memorized. These first stage amendment data are amendment data in 
each horizontal coordinating point in one scan period of a horizontal scanning. 

[0125] The initial amendment data of each coordinating point are supplied to an arithmetic circuit 40 ( drawing 32 ) 
from memory 36, and interpolation processing during a coordinating point is performed there, as a continuous 
amendment signal shown in the drawing 33 (b) continuous line, the signal by which interpolation processing was carried 
out should pass D/A converter 41 ( drawin g 32 ) — it is outputted. 

[0126] Next, when raster size is made small, the operation approach in the case where the aspect ratio shown with the 
one-point broken line of drawin g 33 (c) made small horizontal raster size shown as the continuous line of this drawing 
from the screen of 16:9, and it changes into an aspect ratio 4:3 is explained to a detail. A setting-up-raster size control 
signal is supplied to CPU37, and distinguishes a signal by detecting scan frequency and the number of scanning lines 
from a synchronizing signal for interpolation processing. The signal for the coordinate transformation from CPU37 is 
supplied to an interpolation circuit 40, and data conversion corresponding to an aspect ratio is performed. The 
amendment data of the aspect 16:9 shown as a result (b), for example, drawing 33 , are automatically corrected to the 
amendment data of the aspect 4:3 shown in d rawin g 33 (d), automatic flattery is carried out and the optimal correction 
amendment data can carry out to raster size by data conversion. 

[0127] The operation which carries out automatic flattery and asks this raster size for the optimal correction amendment 
data is performed using following several 2 - a-five number. In addition, these several 1 to several 4 formula is held in 
the arithmetic circuit 40 which consisted of hardware. Moreover, the aforementioned operation is performed by using 
together an arithmetic circuit 40 and CPU37. 
[0128] 
[Equation 2] 

Xk -Xk-i - j (Xk-i)' 1 F (Xis) 



[0129] 
[Equation 3] 

Xk = ( f i (X) , f 2 (x) , 



f 15 (X) ) 



0130] 

Equation 4] 

F (X) = (fi (x). f 2 (X), 



f is (X) } 



[0131] 
[Equation 5] 



J (X) = < 




[0132] For example, the case where the correction amendment data yl-yl5 shown in this drawing (d) from the initial 
amendment data xl-xl5 shown in drawing 33 (b) are computed is explained. 

[0133] In the arithmetic circuit 40, the coordinating point after correction as shown in ** mark of drawing 33 (d) is 
prepared using the initial amendment data xl-xl5 memorized by memory 36, and the amount of amendments of each 
coordinating point is computed. 

[0134] Several one is a formula for performing repeated calculation, and several 2 shows the amount of amendments in 
each coordinating point after correction. Several 3 shows the measured amount of homogeneous gaps in each 
coordinating point, and several four shows the partial differential coefficient matrix for performing repeated calculation. 
And the amount xk of amendments is calculated by carrying out repeated calculation of several 1 until it is set to F(x) 
=0. Moreover, in several 4, it is asking for each differential coefficient of ******** coefficient-matrix J (x) by 
measuring the amount of gaps of convergence in each coordinating point at the time of changing the amount of 
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amendments in each coordinating point of 15 horizontals. Moreover, a vertical interpolation operation is performed 
similarly. The amendment data in the whole screen are computed by the interpolation operation during the coordinating 
point of these horizontal directions and a perpendicular direction. 

[0135] Next, in order to explain the conversion approach of homogeneous amendment data to a detail from the 
coordinate around eight screen stated by drawing J.l , the amendment variation diagram of drawing 34 is used. 
[0136] Since the amendment condition shown in drawing 34 by the control information for amending the CRT 
mechanical component 34 can be grasped, by CPU37, homogeneous amendment data are easily convertible from the 
coordinate around eight screen from this amendment information, so that the related Fig. of the motion on the screen in 
the amendment change by the amendment wave in the case of amending the geometrical distortion by projection 
conditions, such as setups, such as a screen size, and a projection include angle, to drawing 34 may be shown. 
[0137] Common-use-izing of amendment data and highly precise homogeneous amendment are realizable as mentioned 
above by correcting automatically to this operation the initial amendment data which perform coordinate transformation 
of homogeneous amendment data from the display-position coordinate of a periphery the screen medial-axis top of an 
image light generating means according to the gestalt. 

[0138] (Gestalt 4 of operation) It explains, referring to a drawing about the gestalt of operation of the 4th of this 
invention to a degree. 

[0139] Drawing 35 is the block diagram of the image compensator of the projection mold image display device of the 
gestalt of the 4th operation. In drawing 35 , the same part as the gestalt of the 1st - the 3rd operation attaches the same 
sign, and detailed explanation is omitted. In drawing 35 , it is the drive wave generating section for generating the CRT 
mechanical component which 34 consists of an image circuit 43 and a deflection circuit 44, drives CRT108, and 
generates image light, and the driver voltage which 42 writes in with an elimination period synchronizing with the 
Vertical Synchronizing signal from a deflection circuit 44, and has a period. 

[0140] First, in projection mold image display devices, such as a liquid crystal light valve, in order to explain change of 
a gamma property, the operating-characteristic Fig. of drawin g 36 is used. 

[0141] Drawing 36 shows the gamma property of the illuminance on the screen at the time of changing the vertical scan 
frequency of the drive wave generating section 42. As shown in drawing, it turns out that an illuminance falls in inverse 
proportion to vertical scan frequency. Moreover, it turns out that a gamma property becomes linearity, so that vertical 
scan frequency becomes high. It originates in this factor having adopted the CRT fluorescent substance of the long 
decay characteristic in order to secure homogeneity, as the 2nd operation gestalt also described. 
[0142] Next, in order to explain the generating approach of a drive wave, the detailed block diagram of the drive wave 
generating section of d rawing 37 and the wave form chart of drawin g 38 of operation are used. 

[0143] The Vertical Synchronizing signal shown in drawing 38 (a) and (d) is supplied to a deflection circuit 44, and the 
deflecting current which synchronized with the Vertical Synchronizing signal shown in the deflecting yoke of CRT at 
drawing 38 (b) and (e) flows. Moreover, a Vertical Synchronizing signal is inputted also into CPU45, vertical scan 
frequency is detected, and this detecting signal is supply **** to 1/2 frequency divider 46. In 1/2 frequency divider 46, 
the drive frequency for driving the space light modulation element 1 1 1 based on the Vertical Synchronizing signal 
which synchronized with the input, and the detecting signal from said CPU45 is determined. The frequency which did 
not perform 1/2 dividing when the vertical scan frequency shown in drawing 38 (a) was low (fv=60Hz), but performed 
1/2 dividing when the vertical scan frequency which drawing 38 (d) shows [ a frequency as it is ] was high (fv=120Hz) 
is outputted. After the signal from 1/2 frequency divider 46 is supplied to the writing and the blanking voltage setting 
circuit 47 for setting up writing and blanking voltage, it is amplified in an amplifying circuit 48 and impressed to the 
space light modulation element for every color. The sake, When the vertical scan frequency which drawin g 38 (d) 
shows [ the drive wave shown in drawin g 38 (c) when the vertical scan frequency shown in drawin g 38 (a) is low 
(fv=60Hz) ] is high (fv=120Hz), the drive wave shown in drawing 3 8 (f) is impressed to the space light modulation 
element 111. 

[0144] By performing the above drive approaches, it can be made the luminescence property which shows seemingly 
the luminescence property shown in the draw ing 36 broken line (low) in this drawing continuous line (quantity), and the 
projection mold image display device of high brightness can be realized. 

[0145] Moreover, using the property of drawin g 36 , when thinking gradation nature and homogeneity as important, it 
will realize easily by setting up vertical scan frequency highly and driving a space light modulation element. 
[0146] According to the gestalt of this operation, corresponding to various kinds of sources of a signal, the optimal 
display engine performance (brightness and gradation nature) is realizable as mentioned above by changing the 
frequency of a drive wave impressed to a space light modulation element according to the vertical scan frequency of 
said image light, and generating driver voltage. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



4/7/2004 



Page 16 of 18 



[0147] (Gestalt 5 of operation) It explains, referring to a drawing about the gestalt of operation of the 5th of this 
invention to a degree. 

[0148] Drawin g 39 is the block diagram of the image compensator of the projection mold image display device of the 
gestalt of the 5th operation. In drawing 39 , the same part as the gestalt of the 1st - the 4th operation attaches the same 
sign, and detailed explanation is omitted. In drawing 39 , the feedback control mold electrical-potential-difference 
setting circuit which 73 detects the electrical potential difference of a drive wave impressed to a space light modulation 
element, and performs feedback mold armature- voltage control, and 48 are the amplifying circuits 48 which drive a 
space light modulation element. 

[0149] First, in projection mold image display devices, such as a liquid crystal light valve using a space light modulation 
element, in order to explain change of a luminescence property when driver voltage changes, the wave form chart of 
drawing 40 of operation and the luminescence property Fig. of 41 are used. 

[0150] As a wave when the write-in electrical potential difference of the drawing 40 (a) continuous line changes from V 
to -IV like this -3.5 drawing (a) broken line is shown and it is shown in drawing 41 (a), brightness falls the 
luminescence property at this time. Moreover, a wave when the blanking voltage of the drawing 40 (b) continuous line 
changes from V to 10V like this 13 drawing (b) broken line is shown, and a luminescence property turns into a property 
shifted in the direction of an axis of abscissa as shown at drawin g 41 (b) at this time. 

[0151] As this factor, they are the change in resistance of the space light modulation element by the temperature 
characteristic, a defect, etc. of an amorphous silicon of p-i-p structure, the stability of a drive-system circuit, etc. as a 
photoconduction layer of a space light modulation element. 

[0152] Next, in order to explain stabilization of a drive wave, the detailed block diagram of the feedback control mold 
electrical-potential-difference setting circuit of drawing 42 and the wave form chart of drawing 43 of operation are used. 

[0153] A Vertical Synchronizing signal is supplied to the elimination period setting circuit 75, after the elimination 
period shown in drawing 43 (a) is set up, is written in with the blanking voltage setting circuit 76, and is set as the 
optimal driver voltage in the electrical-potential-difference setting circuit 77. The drive wave which amplifies this wave 
in an amplifying circuit 48, and is shown in drawing 43 (a) is impressed to the space light modulation element 111. The 
impression wave of drawing 43 (a) is supplied to sample hold circuits 80 and 81 (S/H [1 ], S/H2), and it is written in 
with S/Hl pulse for blanking voltage detection shown in draw in g 43 (b) and (c), and sample hold is carried out by S/H2 
for electrical-potential-difference detection, and it is supplied to comparators 78 and 79. In a comparator 78, this 
comparison output is supplied to the blanking voltage design circuit 76 as compared with the blanking voltage from 
S/Hl, and a reference potential Vrefl . Moreover, by this comparison output's writing in, supplying the electrical- 
potential-difference design circuit 77 as compared with the write-in electrical potential difference from S/H2, and a 
reference potential Vref2, and performing these two feedback controls, a comparator 79 realizes the drive wave which 
loses fluctuation and always shows the drive wave shown in this drawing (d) broken line to this drawing (d) continuous 
line, and is attaining stabilization. 

[0154] Since the first half of an elimination period changes as the level of the image light irradiated by the space light 
modulation element 1 1 1 shows to the drawing 43 (a) broken line as S/Hl pulse for blanking voltage detection, S/Hl 
pulse has been generated in a phase which carries out sample hold of the second half of an elimination period as shown 
in this drawing (b). Moreover, as S/H2 pulse for write-in electrical-potential-difference detection, as shown, for example 
in this drawing (c), S/H2 pulse is generated in the phase after blanking time is completed, and the voltage feedback 
mold is controlled. 

[0155] As mentioned above, according to the gestalt of this operation, by writing in with the elimination period of a 
drive wave impressed to a space light modulation element, detecting the driver voltage of a period, and this detecting 
signal's performing feedback control, and attaining stabilization, when aging in a panel or a circuit system arises, always 
stable image display can be realized. 

[0156] (Gestalt 6 of operation) It explains, referring to a drawing about the gestalt of operation of the 6th of this 
invention to a degree. 

[0157] I>awing_44 is the block diagram of the image compensator of the projection mold image display device of the 
gestalt of the 6th operation. In drawin g 39 , the same part as the gestalt of the 1st - the 5th operation attaches the same 
sign, and detailed explanation is omitted. In drawing 44 , the scan transducer from which 82 changes the vertical scan 
frequency of an input signal into specific scan frequency, and 83 are the drive wave generating sections which generate 
the drive wave impressed to a space light modulation element. 

[0158] In addition, since the gamma property when the drive frequency impressed to a space light modulation element 
changes is the same as that of the contents stated by drawin g 36 , explanation is omitted. 
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[0159] Next, in order to explain actuation of scan conversion to a detail, the detailed block diagram of the scan 
transducer 82 of drawing.45 and the operating-characteristic Fig. of drawing 46 are used. 

[0160] An input signal is supplied to A/D converter 84 and the clock generation circuit 85, and A/D conversion is 
carried out with the clock signal from the clock generation circuit 85. Moreover, a synchronizing signal is supplied also 
to CPU, and if signal distinction is performed, the parameter for performing scan conversion on a basis is memorized. 
The digital signal from said A/D converter 84 is supplied to the scan conversion circuit 86, and is changed into 
specification at the signal of vertical scan frequency based on the control signal from CPU87. D/A conversion of the 
signal by which scan conversion was carried out from the scan conversion circuit 86 is carried out with D/A converter 
88, it is changed into an analog signal, and is supplied to the CRT mechanical component 34 ( drawing 44 ). 
[0161] It is with drawin g 36 and it turns out similarly with a low frequency that homogeneous good image display can 
be realized easily on a raise in brightness, and a high frequency so that the gamma property at the time of changing the 
input signal of a Hi-Vision signal (fh=33.75kHz, fV=60Hz) into drawing 46 at each vertical scan frequency of 40-1 50Hz 
may be shown. 

[0162] Therefore, in the time of the computer display of an alphabetic character, a graphic form, etc., and graphic 
display, such as an animation, since the display engine performance demanded differs, optimum can perform image 
display only by choosing vertical scan frequency according to the military requirement. 

[0163] It is the present ****** about homogeneous good image display to various kinds of sources of a signal by 
generating a write-in image light to a space light modulation element by the conversion signal which carried out scan 
conversion of the vertical scan frequency of an input signal at specific scan frequency according to the gestalt of this 
operation, and impressing the driver voltage which synchronized with the vertical scan frequency of this image light to a 
space light modulation element as mentioned above. 

[0164] In addition, in the gestalt of this operation, although the projection mold image display device using a mold 
liquid crystal light valve write-in [ optical ] etc. has been described in order to make an understanding easy, it cannot be 
overemphasized that it is effective also about the other projection mold display. 

[0165] Moreover, in the gestalt of this operation, although the case where a CCD camera is used as an image sensor 
which detects image light has been described, it is good also as a sensing element two-dimensional [ other ] and 1 - 
dimensional. 

[0166] Moreover, although level and the case where vertical linearity and a vertical center-of-gravity location are 
computed by straight-line approximation of every field were stated to this operation in the gestalt from the photo- 
electric-conversion signal of the shape of the start from an image pick-up means, and a square drill which falls and 
changes to a****** straight-line target, as long as it can approximate in simple, you may compute by nonlinear 
approximation. 

[0167] Moreover, in the gestalt of this operation, although linearity of a test signal pattern was computed by having used 
the signal of difference the 2nd order at the time of a gamma correction, the differential signal of other degrees may be 
used. 

[0168] Moreover, in the gestalt of this operation, although the case where the ramp signal of a square spindle or a 
perpendicular direction performed as a test signal at the time of a gamma correction was described, you may carry out 
by the horizontal ramp signal and the staircase which changes in step. 
[0169] 

[Effect of the Invention] When a base and the signal level direction are seen for the screen of an indicating equipment as 
a height direction to the projection mold image display device of this invention according to the image compensator, the 
test signal which becomes square spindle-like is picturized. By computing the error value for every color by detecting 
level and a center-of-gravity location, creating automatically the two-dimensional amendment wave for amending the 
brightness amendment, convergence / geometrical distortion, and the focus which include gradation nature amendment 
with this calculation signal, and amending it Various kinds of complicated adjustments become unnecessary, and 
shortening of large adjustment time amount can be realized. 

[0170] Moreover, highly precise equalization amendment is realizable by creating the amendment data with which the 
two-dimensional spatial position corresponded by the digital method, controlling the polygonal-line set point of a 
polygonal-line gamma correction circuit using this amendment data, and changing a gamma property in dynamic. 
[0171] Moreover, common-use-izing of amendment data and highly precise homogeneous amendment are realizable by 
performing coordinate transformation of homogeneous amendment data from the display-position coordinate of a 
periphery the screen medial-axis top of an image light generating means, and correcting initial amendment data 
automatically. 

[0172] Moreover, by writing in with the elimination period of a drive wave impressed to a space light modulation 
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element, detecting the driver voltage of a period, and this detecting signal's performing feedback control, and attaining 
stabilization, when aging in a panel or a circuit system arises, always stable image display can be realized. 
[01 73] Moreover, by writing in with the elimination period of a drive wave impressed to a space light modulation 
element, detecting the driver voltage of a period, and this detecting signal's performing feedback control, and attaining 
stabilization, when aging in a panel or a circuit system arises, always stable image display can be realized. 
[0174] Moreover, it is the present ****** about homogeneous good image display to various kinds of sources of a 
signal by generating a write-in image light to a space light modulation element by the conversion signal which carried 
out scan conversion of the vertical scan frequency of an input signal at specific scan frequency, and impressing the 
driver voltage which synchronized with the vertical scan frequency of this image light to a space light modulation 
element. 
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(WTA/DtBSi") 1 5ICtfc*&£ftT, 112 (a) (C 



ix5, A/D 1 5 75^Wxi>^^Hf ^"(47 U— Ap< ^- U 

&LXmfr&£tl. CPUl 7iC#y&£ft:f 7. Htfjrff) 

[0038] CPU! 7 X'itm.fttt<n 3 8 Tffi*m& 
©filWCCD^^yHS^ A/D15 0ty//l- 
JH&&I41 4. 3 2MHzSSt*l$tl5tfflfiS© 

04 (a)©A/D 1 5"C-f->'7'>'Ujl&^Cf sap= 1 
4.32MHz (1J->'7VWi8j7 0 n s) T-^&^ftfc 

fo?>*'L-ffiB(4f->-7°^S'7(C#ft-t-2) r k 

in 4 ( b) nytm.mmm^-com^xh^muiLm^^y' 

5 6~ S 7Pfl 5„ r ro^if^TVW&yJSffil, * 

«*rJHaSrtfv\ iSSfflfaoffiBftWiKWtttftaSr^riB 

[00 3 9] 11 4 ( c ) \Z7jk-t i. 0 \Cftm&&i§^-<D±± 
<0 CO if V7°/l-,^S4~ 9 D4~D6C9iff^3afa 

*f—9b, Itn&SM^niirtft '9co-»J->'7 p /^S9~ 

S7CDx-^D9~D70il:^ififa7-^CO^^#tti-r 

[0040] jsfctc, rw^tttm-cHaew^mftf^ic 

o^^TP^^c|ft0J ; r 5 co7"n x 9 H t H 6 coSd 
30 [004 11 CPU17 tt^J^tt • m^ffiB^/USB 2 0 

tmm&nmni 9 1^7^^^ 2 1 tmmmmkm 

a 2 2 T'*fiK $ ft, jR^roKMtt t m-il>{4BcDfe-f ft 
^ttJtlS^fitro^mSrfToT^S. Bl6(a)0>%tttt£ 
^CD7^ Kf^-Sr, 5SI&I4CCD*> 7t-«t5f-^7*y 
v ^«-§-Srfi«iiiffl 7^'(LPF) l:io T^Pfl $ 
ftfdf-§-?r^Lr^5o B6(a)HW»5J:5i: < f" 

•b^ttill^iB^^feJ; 5 k-fZ t , *l^cofi^fi 
"o BtiA^T'foScot-, SotA' ^CSrxT. hff-f-coa-L^ 

(i^eiwt-ia 6 u)<ommc7jki,tzx iter* 
[0042] mr*&tm-iAiLW.v>&mt.mzKm\,tzi. 
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[0043] t?iW->am(Dm%]<DW$%it lt, •xv-x'y >- 
^idj;2)3tL*jA^ffi^^i^^. x* vm^-fomfo 

r tic i <9tf 5„ H16 (a)l:itfK Mf^-WB^- 
2 1 icA^-TSi, -^cDfcB^x-^m 
H16 (b)(c«t 5i-Jfc5o &h\z.~(D\&jiv : -?frhmB 

[0 0 4 4] fflffiA, BftcDMfg:x'-?<^£W 

hiS^S.'bt-t?>z. t lex <0fto 0 0 6 

( b ) t*f i 5 ic n <Dm>L<tiLw#:7£e>mni-zmm a<d 

B (MtSTK^nB) . &^SSB £ 0 t^fl 

[0 0 4 5] x = nA+ (DB-DA-/3 • (nB-n 
A) ) / (a-0) 

^yy >>ymnu±.(onWi&<Dm-iAz.mm&>x'Z s„ 

[0 0 4 6] £Lk©J; 5(-LT*fcfcm'L4iCCD<D# 

"(OTK^^y/l^ *¥*|S)7 6 8i (x0~x76 
■8) . mW.jjfa 4 9 3 & (yl~'y493) ©7 
RK^^TV^o IU7 (b)lcrx hm^-COfi^iS (HA 

•To ill 7 (b)[C7p-r,fc fi^iMi: UTi4, Wxfi 
'(1=12.7, y = 1 1 . 3) tl^ipl;, 7h> 

C7?7 K -7 J/ -f±.\Z-7 y tf > ;/ $ ft So 

[0047] M0tH±&i^mu<o4ftu*it£*i«i±s 

[0 0 4 8] 1218 (a)lC^Hi(OS I N 2®M(OX. 9 ft 2 
JfcWfcx;* Ht^Sr, IH8(b)(c*^0^coH^^#c<7)^ 
* Mf-^fc^-To rtubwx* Mf-5§-£7k¥*^iSI 1 n 

( n = i ~ 5 ) X'®^izi%<Dftm*mmz\Lii&m*E t * 



70 

[0 0 4 9] STfflJtHS (*7-r h^^v^WS) 
^Si@, Bio c7?ffi B B B /^^/KDigtf)*l±*rHBW^# 

wmntem&istiy s^in 3±icn9( a )(c^-r 

flffil 3(C?*tti^nSo 09 (b)~(d)|:|9 (a)tC 
io ^1"x* >{!-§- 4 3<£>i£*l2]£r;TH-o S9 (b)IW7 

•y mis mmmm®X'<n*r,y( h'<y>xmm /n 

V^^^-tC-TS) B#(^ 09 (c)~(e)IWy7iI 
B#tdV>5x* Mf-5§-T-fc5„ SI 9 (bM^Lfcx* h 
ft ^r<D woutiffl l Ol^Lfcj; 5 \cu — yy( hPlEK 

0~2 0%<Din %rl"</K '^94 M^fi(-*3V>TI4, 
10 0%©(ftl/-<;K ^---y^T^HjEtdfe^T 
20 |i, 5 0~6 0%ro«-f-U^</Ut )fcS. 09(c)~(e) 

m -em m -r z> m-wiH* aj <d m k& m -r % m n mmm * 

09 (c)~(d)tc^-tJ; 51-, 

[oo5o] smmmffijE^M^zxTwiw-rZo *-r 

i/TBii 3^ccD*^7i4titt5 0 ;:t*c 

73, S^-fSo I©CCD*^7l 4*^WRGB©# 
30 ft*^J&{f -§-(4, iii^a^n 9 tzlsb A/D 1 5 

£tLT, HI 9 (b)lC^-Tx^. hm-^-^iilBWttSt^x 
WMW^r^mZhZo A/Dl 5rt>ibcDx'i^Ma 

ttSo 7 !) 1 6 li^Of-iS'ttC PU 1 7 l; 

m&ZiX, IU9(a)(C^:L7c#PS«^fec0^7^ h^^ 
7^^^S^C^^Mffi<»»ffi7)5^TfctlS„ CPU 17 

^^ro^mm^-difiiEffi^^iHis&i 8{cw&ztix& 

40 tlSo 

[0 0 5 1 ]. gftijSfltttjElco^T, WT^(75t!)^$rP 
ffli-lftBJ-rsfcto, Hll 1 co-y"ti -y^Hl^fflv^o 

[0 0 5 2] Hi 1 I4H 3 iCiF-f SliglilEa 7 (DUWj: 
7*n yymx&Z, A^iS^-^^W^^f x* h{f 
fMSC5i4^©f^ -^li^lElSS 5 5(C#t|&$n 
{i^#l/5Sff^n5o ^^Ii]|iS5 5^^(0{f^-HflJ»ffiiJ 
^1[h1SS5 6(C«*&$tt, h7^ h*?'^ y 4 b(D K 

y -< y'mMntzib'Dmn^m^n^^ y >-7°iuss 5 7 tc 

^$tl5„ ^7>7°[ElK5 7 -ri4i£»fclf ^^fflo^ 
so -7^- 5xwWj£[h1SS5 8(C#t^$tl-5o ^- = 7* 5x 
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#t4W^t:S-«jELT^f±S^IslSS6 0 (C^^^XS,, 
S*^ttl^[H]SS 6 0 T*I±C R T^.^If)T'§: 5^*T'ttI 

.atitzm ^zm$& Lfc&c r t izma ^s. 



* [0053] mi KCJ;5i-«^$ti-fc®SMjE 

(0||^fe^J^c:ov^Tii^,T ; ^:(0«)^t^lS^.^-f -5, rwfbfES: 

[0 0 5 4] 
[311] 



** 






BlSJSiZiSB 




1 




o 




(E)31 (b) ) 


2 




o 




(B331 Cb) ) 


3 




o 




(031 (c) ) 


4 




o 




(SI31 (b) ) 


5 




o 


O 


CH331 <b) ) 



[00 5 5] m 1 ) KK£flt firoHffiH^?r^-r^T' 

2siiw7-f hi^s. m3%fn\ctf>-?mm, ?g4 

[0 0 5 6] K MififCol^T 

X* hjf-^-W^^^CCD^^ y 1 4T'^ttS-f5 0 CC 
DA^7l 4T'*m^m$tifcRGBro#jf^-{iA/D 

l sictfej&^-c, H19(c:*-t-T-^ Mf-^tfM^xv* 
fMa^lcgi&Zft. r©r-?li7u-A^^p l 6 

ifexhZ><nx\ 7i/- A/^-ii i e^bcoME+'L^ic 
fcfJSLf;:^* Mf-^Wx — ^CPU 1 7(c^|&$ti 
5„ CPU 1 7T*i4^r7^ h/<7>-^Wp^(Ol[i±i/4 5: fT 

*3ti?>o h/<9>xmm<n^.mte^ cpui 71: 

*3^T, RGB O^flf t> i 

d <7>feJtffiS t, fflx. It&m 6 & D 65 (x=0. 313, y=0. 32 

9) t<Dbmzn<<\ ^com&Kv^ b^<y^^mmt-r 
[0057] cpui7 frh<r>mmmm ^\±miE\n 

p-7^ Mf BlCli, CRT£|gl!H--5RGBlf-S§-tf> 
Y^y^mn-t^>WE\%^^y^ym^^ 7lc{fc 
'|SU ^7>f h*IEB#lCI4 N RGBif^-(0«i|>s^^ 
i-5*IE{f-§-^flJ#$iJfflIlElSS5 6!d#M£U *7-f 
7 :/*gHil^ft < ft S J; p leMflf 5 C <h (c«t 0 , * 

[0 0 5 8] ^(CTy^^^E^p^^ov^r^-r 

5„ '^iEiaiCRT^y-rt, 



0 1 W^ B B B''^^HC^5.*'>-7*jE(0-o^fo5 0 CR 
T^'v-vico^Ttt, %\^mm\^tz<DX\ ::T'«i B B B 
fc#?#V^M';Eico^T®tftBJ£rtT5„ tft^t;:{401 

2 (D^&jtt&t&M tMi 3<Dmrm^m^^ a @i2iic 
RT^^oB^TtT'^w^nm^i o i 

[0 0 5 9] Ell 2frtbttfrZ>£olz^ jiJS_t~^^~ 

tt^s^sssii, mgk'^/i-mzyt^y^mmfflnm 
mmjjn&mt. y* vm^n^mmmx^ 

tt£j$o 0 rwiafp!t#'l45rttIEi-5fcfeicCPU 1 7(4 

013(b) (Dfomxm L-tzi. o temwz?mmzzi-tzm 
M£»mu rw^^ft<ft5j;pic7y^-r«aEiH]gs 

5 9^$ij»L, 7?"V^«ESrtf5o 
[0 0 6 0] ic07y>-7ttIic*5(j-5^MW^tii(-oV^ 
TH11 3(c)~(f )?rfflV^TPL<tftB^-r5„ HI 1 3 

( c ) (sh 1 3 (b ) (omux^ ^tzmm^itm^.^ 

Mm^ZA/DLtcy-fiDlilkmtt. 0 1 3 ( d ) i4IH 

1 3 (b)<Dmmx^vtzi&ftmc&m-rz>m%iiftvkzm 

ofcTtfli^tHTim^^l^M^-efcSo 01 3(e) 14 

mw.^M^com^-<D 2 013(f) {4HtiiEts?p 
%fmB^<D2nkmftxh?> a rtte>Hi 3( c )~(f)ic 

*5V^TtftH^OffiWbCOfcto01 3 ( b ) <D{f ^-COII^W^ 

WDWc^^xmfty-f % t ct^5^ <f ^-o^l 

1 3( c )~(f )*m^tch<Dtmmicf#.v$:^ a 

[0061] 013(e)t013(f) 

0 1 3 (b)WH^T*^Lfeta?p!|#tt^fifofcff^-(0 
2iik^Or-^O^fficr)?p(4, 013(b)co^T- 
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U #>^ttIE[E]»gfi, Ull 3 (d)<D3i$Uc*1-J;p 
Id, CRT(c:#W&£tL5xX hm^8t)F2£^faU #V 

lOO 6 2] rofe*«^iSffilc^ttJ$^5ff^-(4, in 
13(b) 5S^(d^ Lrt <fc o (c#m-5§- u-</UT'^i|#'l4 £ 

[00 6 3] = WlSS^tT^S-^tco 

mM3 3 3^^LfcJ; ^RSJu-^/Hf-S!- (5 0~6 



74 

*o%) ^^jnm'mt^rtmf&zihZe 

7*5 t^*§jE[h]S§5 8ic«^^ixT, CRTSr»»ii- 
5 R G B(t*«?*S|J«)lg*Sr*JW-i-* - t lw «£ 9 / g ft 

[0 0 6 4] wswSEtfev^r, jt*««m 

©tWH-tt, (*2) «>»^S!l«i*Srffl^S. 3?2(2j5¥ 

CRTtfV^MlEtCo^T^LfctOT'foSo 
[0 0 6 5] 
[*2] 



ISM a 
























$-r< MS 


4> 





[0 0 6 6] 11 3 3 5 lex* hflr-^-w^ 

CRTO»3t1*14**i-J;5»ii, CRT#:/^i!c2. 
2T*fc5fc*M£ K 7 f K7-<yil±(OSM 

ft5„ :cii:tiCPU J f71/-A^t!)MD/At 
A/D(OS^ktrs/ h^7C#^SSr^x5o IP^<& 
K 5 f 7mHT'i4 1 if-y h Sfc 9 $ V * 

[0 0 6 7] -ISitc*?^ h^vxpS-^Ty^ffilE 

OfcfclCiK^ftS^-ffct*-;/ MfScfl 1 0 fcf y h (10 2 4 
RSfM) AS^54:$tb5. ioT, *HJS«T'I4#PS^ 
- KSlcA/Diu©T'(OfiJ#i: CRT7}>-7£rfir9Ci 
U:«fc9 8 f-y hrofl:T-it:fy hT-C»*aa5rPltgi: LTV> 
S„ (3*2)' Wfd^JfflK-^l-J: n — 7^ hMSE 

B#(4A/D^[S^Jt#«r7C§ < LTte^S^ (10- 



3 0 V) ©|&H«r«fflU Hi»«)^^-r»jE«» (#> 
-^ttlESl) £U h ir#>^HSEB#«:A/biWr 

&<E>;fHJ#£/h£ < bTffi~is®S®« ( 1 0~ 1 0 0 

jeg) tu a=7*s^-rw»isttA/Diffla©fij». 

^ti LttM« (10-6 0V) rofSHSr^ffi 

[00 68] W;, W±3*-<^^S^fflv^^x hm-§- 

?*H*fflV*S. *jpiBlfflflr-f-«ffiffilB]ffllH]K (PL 
L) 6 2(C«^^tL, 7k¥PIW<f-^(C|ll«LfcS«^n 

■5„ *fc7K¥* 6 3 A^WtK^T KU^{f-§-i:S 

7KMf^5:MLtl^„ tK^TJ^V^ 6 3 tSifi 
7J7>-^ 6 KU^ffi^lSx^. hlfffflROM 

(1)6 5 h(fffflROM(2) 6 6lC^$tv€). 

XX hff-§-fflROM(l) 6 5(r|4H]2(C^1-3>/ < :— if 
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ffflROM(2) 6 6(C|iH2 9|C7r:-r*!7-< Y'^^X 

[0 0 6 9] X* HfffflROM(l)6 5 tf^ Mf"^ 
fflROM(2) 6 6/5>ib<D#x* Mf^li, ^&[h]S&6 7 

m(3) 6 SKWI&SfL, ItS*81©CRT^yv|; 
mufc^wMoE^fftJixS. @3 3HSl:CRT© 
At) K9-Y^«E»Hffi»flE«H4Sr*-*-J: 5 1-, 

V-r) iiEfflROM(3) 6 8/5^(Dr ? v ; i5'/W{f^-(iA/ 

?¥--<%<Vtz)b<Dl&)$,mM7 ■< (LPF) 7 0T-X — 
[0 0 7 01 7k¥* 9^? 6 3 tSiS* t>>-^ 64*^ 

[0 0 7 1] *7t-W^**-rV*frj£cDH^ifcx;* h 
[0 0 7 2] Hi 5(a)W^Dy^ ElSr^"t"J; 5 * 

m-^-^wx-^ distil- -5fc*co^^y 5 o t, MjE 
AiBof-^*iiB*fT 5 t^<omw\m& 5 2 1 , fitm $ 

53i, TTD^a:^ipjt-t?,fc*(7?L PF (iS^iiii 
7^/^) 5 4f«*JliTV^„ HI 1 5 ( b ) KfttHflle] 
£5 2«>ififla**©tt££^-*-.fc5»;i» x* Mf-§-3§£ 
1»i£TltCtt:Ex-*£A7JU r«WI»f-^i 

5wti:J:t) HiMUc^-f «fc 5 (c*¥/Sit*-^]rox- 9 
[0 0 7 3] rfflipt, ®&S?^=!(SB?>CRT7J>-7- 
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<n>$imm& t mi&z-feit Lxmm&<D u^atfir 

v\ 

[0 0 7 4] iWSMEt LTIi, BS±Clttgtti<OMSE 
^£fS:tt#IB&;&fe<Z>*ijEx*- * 4: * * yKIEttt L T, 

[00 7 5] fc4$fc»W1±«:£ir*£*t:El:: 
[0 0 7 6] mi#Btcg»MjE?rff otLtb<Dm^m. 
[0 0 7 7] ^3#ItCSiffi't> / j>g|j- r -co^ ! 7^ 

[0 0 7 8] !B5#Btiii|ft«^36«iE*^sti5iiiffi 
[00 7 9] &*5 X £<CM£g<£>ffi«fix* M§ 

mztfift£tiz>tL>t>. ^^mx<ox ^miEmzm 
(DffiiEtfmmx-zzo 

[00 8 0] 3 if V* • m°l¥mffiiE& 8 

ommzmLxii. ^Mmtmm^mx'^iEm^i^ 

[00 8 1 ] ULkro«fc p «ttl{J. 

[oo82] (Hi6<o^2) m^%m<DW,2(D-Mm 
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[0083] B1711S2 <Dmm<Dmm<o&wmM&%: 

[oo8 4] mi 7tc*3VT^i <nnm,<oMMtm--% 
ftitm-on^&tfv, mmtmmi-zGm-tZc mi 7 

fcfc^x, 2 5f*Bffi±T-w2i«fcSft£IW&«'&7f;1it 
x$g£g|5, 2 4ttHME#T K^^m^-tliEiT-m-t- 

ftrtt ^-Zwimmmn 24H02 »7EW*«je«»-c«i 
jtwiE-rswfiffiEg^ 2 6 fifl&EW&mffieB 2 3 , ie «> 

fS62 4, T 5 fCM^fc^-' I4M 

[0 0 8 5] if> i&H±«jEK^»{frfcfr&U:o^-C 
«F»U=SJlWf HI 8 tai 9ro«)lt!Sff^B15rffl 

f- ft#£Hll 8 (a)(C^ 0 t£i$-<D9 nX/Nyff^- 

S^EIl 7(C^-TIE«gP2 4l^|Ett$jxTV>5o 7K 
U^IS^SS 2 5 HI 1 8(b) KTF-ffcW-mmi^fr 

5.B1 8 (c)tc^-T7K¥T K^x{f^ffM£ft5, * 20 
LT, :©7 Kl-;Mf-5§-/i 5 8Ett$B2 4 ft -5 „ HI 

1 8(d) {4, ^s^faiicBt^Ma^ttfc^^a 

##J&S£ftTiElg^2 4fc:fEl£;SftT^5o 1218 
( a ) |=*-f 2 ^W^rfl{4«WHSS±T-, W^.tfE««B5W 
7 jK 7iE«f WttiEx - * tfSfelg £ ftT ^ 3 # 

hi 8 ( e ) 0 ttmmm&WBLWEn 2 
^fl£-e<D*ijEas^tt, 111 9 tc^-r ± 0 -t 30 

Stt*l6]roffijEm^-W#^Sr^$ftfcWbt^5o 

[0 0 8 6] ^1— l4«IE<0»)f^^oV^T^!W(Cia 
BJf-TSfctf), HI 2 oco^n s/^EIS-fflv>5 0 02O«H1 

1 7 iC7F-fi$J— ttMiEgB 2 6 ©Pft/i^n y^lffc 
S„ 

[0 0 8 7] ft*3. *IIES7Bffr*#afcl4B 1 5 T'^fc 
f^h «#flMfc£ifc £ ^Wftf^T'fc 5 fcfcBNlH I4«B& 

[0 0 8 8] A*«^a»fe<&l«fe«*£x;* 

4B0*i4MT*>ft3. ^0^[hISS5 S^'&om-^OfUAMff 
[§]g&5 BKtftj&Sft, 3Vh77hW7^h©K7 

^SwfcJfero*iJ#SiJ«idSffftft5 0 fimtttHilBlK 5 
6A^O{t#«iP*(HlSS2 7 tm»(HlSS2 8 ft 
£ftfc»gffiIE0&tC#fci&$ftS o Jpg(e]SS2 7-C'«n 
— 7^ K *^HISS2 8Tii3.-7^- Jf^fiBSffb 
ft, #V-7*gjEH]S&2 9tC«i^$ft5. ^>^WiE(Hl8S 

2 9 -CI4?gft^-«^/HceHi-5%3t#tt(0^fkSrtiI b 
Tlft«a^(Hl8S6 0lC«^$ft?> o BftHtB^3(H!gS6 Of 
(AC R T£IEK)-C-# -Steffi* T-}§IE$ftfdf -5§-£tf *§ L so 



fc^CRTtrgpjp$ft5 0 

[0 0 8 9] msm&h tT(±. AP^C|HlgS2 7, ^0 
SS 2 8 . ^V-^MiElHlSS 2 8 fc#feS©*]EjfiJK*SA/3 
£ft, ^W^AySHW^lCfoofcttE^tfV^-tt 

[0090] h^^y^i'^s^Mia^ 

5fc#>, HI 2 1~H12 6Wtof^«M4l2I&-fflV'>5o 
[0 0 9 1] (1) JKflWvWtt&W-tWA^ 

(2) S|f B lf|Pf©A7 

(3) CRT (»#ii*3R)- ©flia* 

(4) SW^<0^ia7fe*Jt^O«Stt^Sw$>*5 , 9^(CJ; 

[0 0 9 2] (1) i£fi©v*W4XtH:C0.fc.5 

[0 0 9 3] 112 1 lifitlfi^HIl 7(C^Lfcv-^7 i A{; 
A^$ft5B*^f-§-OU-<yK «ftt*s^-tt*|jESr^< 

y— ^l'3±WflgaE-Cfc!J, 1 8 0 {4jESB*0 7 

A7^A7 t LT§gii£ft.5tf^ y «H4as£W$M&* 

[0 0 9 4] ro^ra^<0®r.5JSHt LTfct, .ifofl 

*»fefcv^ i^fcff P>ft5-5^ A7tLtBiSix5 
®»co y 4#ttti> < #ltTEI 21W181 Xtf 1 8 
2©i9i:/j:5. l 8 l ttH*»5>W 5 fcA^f 

ft, if (CI 8 214** y->RP.g#|6] («E*|Sj) WW 
*£ib;&tm*ii/hicJ;oT#ibft5„ «©^7l:iL 
Ti4±f5 181^182CDJ;5 *4*ttSr«oM*dStt* 

[0 0 9 5] (2) B^Ffl^p^CD^^ 
Hll 7(c^Lfc->*x^T'ii, -^W^itftSco^Blx 

.< * 7* w ft if t am* *> #mm a*tw m&w&m 

[0 0 9 6] *%W<OHJfe©^-t?fflVfc^m?K^W 
ftfc±oT»#i&*ftfc£raii*fciKfiaSEteU . 
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[0 0 9 7] H22I1 ^T(7)^^m<Ov'^7 i A(COV^ 
TiftWSftfcfctfVCfeS. 1 8 5(41 7>f— A<K»Bl: 
1 iHHTOD^fbS y -fey h^/W^, 1 8 6l4CRT<753S3t 

>9 . ««i(4H#Ffl, «*lR»436»«Sr*L\ 
t fc tlc*B»Bi*Wlw»^trv^. 187H189 

[0 0 9 81 132 3(a), ( b )&TJ«( c )(4, ZtlZ'iX* 

tbTA^-rCI-D-fes' hZtlZk £) lC*fL-C<Ot,<OT- 
foSo i®ffi±gP (a) ico^T. 1 9 0(4y ±y h^A- 
X, 1 9 1 ttCRT©»3te«H*-e*>!K «*l6ltt*»* 
Sr^U ^ffi4:i:'bl=»«cB8»Wt»iH.-CV^5. 19 

<*lc C R T frb ooftlc 4 9 #t &£*l,TV>5 fc 

B#WMP*i4(a(^ l o 0%t^5 o iiCAfiro 
St£9i5.$ <b LTir pDX.<btv5Wf4, *M»f-^I 
T?I4* < , fl#fK¥*&-Cfc 5 , H 2 3 ©*ttftW#©Bia-C 

[0-0 9 9] Wffitf» (b) fcBBL-CKW-t-S. 193 
i4y -by h^Vu*, 1 9 4f4CRT<7?3g3fc!|#tt, 195 

14^.^ y — v_h<E>3t&&-t?fo o , i y 4~^Y<r>mf% 

A,4"T-##ii*ixTV^o 1©^, HNIf4.(a) (OB# 
^/u^*-e©JWIIIJ»4±IS (a) WB#iJtt£LT^#S 

[0 10 0] &(CHffiTSl$ (c) <O^I4, CRTCJ; 
t) 3t* # ii^ £ ttT b-T <*(- y ir y h ;<-)V>7. £ 

ffi^*9, M^TIneLrLJ^ fc*><5>A/, CR 

[oioi] ±IEco i5Mil:J;0 SttIS$?JSc<DJi»] 

T'B#F B 1gBP*(0A7/!i5-Ct, yHHtJIJfttS. 112 4 

9 9, ±gP75^4 j a?l-^t4TC>^ig2 0 0, <£$|52 0 
1, TS52 0 2 fc*tL-C© 

•Sir, 199, 201, 2 0 2(D 7 ^14^.^ y — 
$H4»4, A7Jff##|6] («*lfij) ©¥ft^lS0tt*ffi 



i>0 

[0 102] (3) Stii^W^X, CRT (##&^ 
*) <7)J3i227t*Jfc 

-JSfc u > X^ C R T (4HB i Jttfc L T JH 522 (4H£ < 

#i4ico^T#;t3o Ei2 5 (4Sjffio4 j 'ii<i i o tmm 

7^fcv, ^rcote(0?ffi B B B T ? /M^ J ^SW3t*^lC(4A7 
^^V>i{SfeLfc#-g-Wt>(OT'foSo HI 2 5(75^^(4111 

S/cJ6, y->±<7)*?Sa(4A^{f-^*-[6) 

[0 10 3] (4) SI**©«ia#*MS»tf»*Mltf0> 

5o 12 6J4BS<04>^2 1 2 kfflm2 1 3l:*ft5T 

^-^» # ii** K (4 A 9 7)5 /jrv » i fi^ L 
CDt>(DT'$>S„ rtO#-^(4, 5fe(St'(75 (3) t(4i£lC# 

SroA7ffc5fcft. y-Vfiga*|6] (^[R]) <75 

t£A*g/h(c 4 o Ti£«T-# 5. 

[0104] «s-f-5£, yT-^i^yiit 

v#ttt<75^i:/ii9, ^r^^(C(4*# 
ii**Rt/SI+*«>»»SrS it t © t * S. 
[0105] Klroi 5 li, y 4ttwSIH»*»t)WI 

[0 10 6] rro*&-tt«jEW»f^*lftWi-ifc«) 



30 3) <£>a8&m#*£ffi^.5„ 
[0 10 7] 
[^3] 



Jfi* 




SB 




1 


mmtftm 


(3) 




2 




(2) 




3 




(D~(3) 


*f>^«jE[ilS8 


4 




(D 


tmm& 



[0108] (* 3 ) ttJft—ttWMEroWSKSffS:*-*-* 
T'fcO, WOttBMb LTI4^l#Ilcilia3tfttt<7)«I 
$rtf5„ HiJiE (3) T*ifi-<fc#^iA^w^i227t*J:b^ 

[o i o 9] M2msiza%fflfflam(DffiiE&?T o„ Wind. 
( 2 ) T-^/cSit*(S)<7)^iB-C-B#FflP P*&MlE-f 
50 Sitt*[6lT-^ft;-r2>3.= 7* S^^ttlEx-^ 
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[0 1 1 0] M3#gir^^T4|iESrtf 5c (1) ~ 
(3) »aeH-t5flftKJaiaftaJfci:iSraMn*S:-&»fc 

[0 11l)f4fglco-7'l' h!Sfi£rtT5o busE 
(1) T-^^fc^tcHu^/WT-coWftA^^li^i- 5fc 

[0 112] ±ie<D^3#@ iSg4#iCQpglIi&l&: 
.leUfcOjgLMiESr'fif 0 r tJci 9 C I2 2(a)~(c)l: 

rims. 

[0 1 13] &(C, ^v^WjEWftf^^oVTBfittUcK 
0^i-?>fcJ6, 11 2 7 co[h!S&1#j&I1 £ H 2 8 , H2 9cdI!j 

[0114102 7 \z.#i/-?mEm%,<r>~ m^-To a 

#IU h7>-^^ (O^^StrC/4S R 1~ R3NSft3fe?lJ»C 

ATJiS^F 3 1 (eft 2 JfcTcttfctf^VlitjESrfr 5 fc*©IM 
r<Oir#W^wMiE[Il?§OAI±i#tt^lll2 8 

z. t ict 9 in 2 9«i»ic*-t-iijEm«3twtt*siaiia*j» 

[0 115] UA±co,t5l-**i£»^lilcj;ix{^ 2 ^ 

[0116] mmmm3) mz&&m<D$5 3<r>mm 
[ o 1 1 7 1 hi 3 o ttm 3 v>nm<Ditm<o&^$m&m 
[oils] 11 3 o\z^xm\-~%'2.(D%Mmmt 

El 3 0 {CzfcJ^T, 3 2ttffilB3t«W* : f-»-fiH-*-519— 
tt*ttjEi-5*ilH4*|jE«, 3 3 f4H«3t*^*a«? 2 
*5c^fiSWJS«i- £ 9 ttMiEx- * GD^H^& 
£rfT?7-*^&g&, 3 4liIiMfgtLtff)CR 
T 1 0 8£SBfH-5CRT!Ei!jgB, 3 5 (±bijI5C R TIE 

So 

[0 119] Jf, *&— ■ ttWJER^roT*— ^SEjftlhf^© 
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5. 13 1 iCHSi^ffl 8 @FJftOMS<t 9 ^-fttlr- 
^»^*j***i-^lidBI2lT-*>9, H13 1(a)(±flS 

( b ) \z*¥®ito&^zn^mw.%ft<Di3Mmtf£.ctzi& 

(4, ^fcg*7*-*iSSlElt£ftT^57-*^&S&3 3 
©£*»jE7*-*«:£fc:, ffiBffi3 5T-0 3 1 (a)~ 

( c ) Xft if ©R|E*fl: J «Ma*^*4 £*<£> 

ftJUpgB 3 5 7> <b (ommW^-ic X 9 HfffiJii2 8 fSgJrCDJfflf 

-^©ffifiiaglftSrmv i3 1(a)~(c)l;»)S;U;i 
E7*-*&»Jft::J:!>#«>-C^3. . 

[0120] mEHifio^tt-ctis^fci^i-, asm* 

Srtf jE tt^lrogt • f¥^#tmt5 r fc # 

[0121] &(C, J&— |4*|]EjfiJfJ«>7*-^*Sl»f^^ 
OV*-C»lBfc:tMli-*-'Sfc», 113 2 a Hi 11 3 

3©iif^K^iasrfflv-5o i3 2iii3 otc^-r^sc. 

3 5 k7 S —5W&M'& 3©P»7*D;/^iffo7, 0 

[0 12 2] &*3, |±ttjESBotti^jcov>Tf4HtilE 
W&nifcM i ~ 2 r-ifi^fcrt^i^coiif^-cfcsfc* 

[0 12 3] BIMHS£J5cif©ff 5fcft«5#J»«-g-H:CP 
U3 7K:{fcj&£;ft„ rcoffl^f^S^fc^ET'-:? 
*M*!J3 6(-fStt$tLT^.5„ *fc, rcolifjE-r — * 
liSIlD/AfM3 8l:M^h7tB^f^f 
rcOKtdff^-^CRTigift^le^^iXTCR 
T 1 0 8^ig«J^tL5o 

[0 1 2 4] A7lffl^-^^<75Pffl«^-|4T h*l/7.It@ 
SS3 9(ctt*&$tL> *D—ttlSiE^Srf^fiS;-r5fc«)WT 
Kl/Xff^4t, CPU 3 7 £8W*|H|i&£#J&i**L 
-5. ;>t^y 3 6 Kfi, EI3 3 (&)\Z^-f& ylcBBSMfc 

^yfcKSSft, WMffilElr-?^ MZ-l£mm(a)<D 

[0 12 5] ^pg^O^fflttE^'-^m, 3 6 

*»P>»JHhIIS4 0 (E3 2) (e#t|&$it. t;t« 
Wo«ra»a*stffcixS. ttW*a®$iX7tm^(4ll3 3 
(b)H*^*i-jg«tLfcffljEfl}^-i: LT, D/A«iMS 

41 (132) zmxmtiztiz* 

[0 12 6] 7**1MX£/Jn£< 0tj 

ili!3 3 (c)C0— ,*5S^T**-rrx^^ hJtjJSl 6 : 
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3 (C^IE Ltim^X'(Om 



%.xmz^\,^xWM\zmn-rz><, y^fv-^x^wtfe-r 
5<osjMf-§-fscpu3 7(c«^$n, ffimmmotztb 
mmin^i. <o *^«i5c^*«^ic^^to.-r5 d t iz x 

V, m^<Dm\ifTOo CPU3 7frtb<nmm%&<r>tz 

(ELfcx-^&^fTfrtbS,, ^(O^. ^!lx.«IH3 3 
(b)lC^-TT^-<^ h 1 6 : ^(OWlsEt — W, |D3 3 

[0 12 7] r©5**-*^X{::g»i!ftiA*iB&0E 
EttEx-^SrsfctoSfidgte, TIEtf>ft2~ft5$rffl^ 
-cfT*>;h,-5. &*5, wix?>©»i*»e>«fc4oS:i4» ^~ 

ifc, itulEWfgUfi, «miHlSl4 0 iCPU3 7 fc&W 

[0 12 8] 
[ft2] • 

x k =Xk-i - j (Xk-i)"' F (Xis) 

[01 29] 
[ft3] 

Xk = (fi (X) , f 2 (X) , < • • • • f ,5 (X) ) 

[0 13 0] 
[ft4] 

F (x) = (fi (x) . f 2 (x) , f , s (x) ) 

[0131] 
• [ft5] 



J (X) = < 



J f \ (X) 

#x, 



»fl (x) 
#xts 



<r fis(x) 

<fXi 



9 fi5<X) 
*XiS 



[ 0 1 3 2 J 0y*.tf» HI 3 3(b)(^-f|DfflffijET r -^ 
x 1~ x 15;5><b|5]EI ( d ) IC^^IEMIEx — ^ y 1~ y 15 

[0 13 3] SHg[E]»g4 OT'li, 3 6^iSlt$H 

TV^UJlMIEx-? xl~xl5£/Bl^T, 033(d) 

[ 0 1 3 4 ] ft 1 liS«ft»Srtf 5 tztb<Dj£Xh 9 . ft 
2tt<^IE^cD#iiS^T-(0|iH;5r^L-CV^„ ft3ti 

&mm&x'<Dm7£tstitz&)— \±-rtim^L. ft 4 lis 

X, ftl ?rF(x) = 0(C^S*T\ SfflH-^-T-Sr ttc 
it), lfiiEffl:xk$r*i6So *fcft 4 Idfe^T, so 
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&XffijEmZ%{\:&ittcigr&<D, &m&&X'<D^>;<- 

XOffilET*-? as*ffl $tt5o 
[0135] ^IC, HI 3 1 -eifi^fcMBJlffl 8 ®Rff<OM 

H3 4<£>*ijE^t:H)£ffl^3„ 
[0136] 134 iciUffilM Xft 

miEmzizxzffiiEmtiztetfzmmi.nmzvm&m 

^Tfk-TXoIcZ^ CPU 3 7T-(iCRTPil)gB3 4 SrfifuE 
T-^Sfcfe, ^OM3Etf«^^»®ffiilffl8*0f«OJffi« 
[0 13 7] «±©.£ ^fc^Jl^ic^fllci^i, B{g< 

[0 138] (*SfeW?^ffi4) i^l-*;^0^co^4»||ffi 

[oi39] i35iii4 (Dmmcowmvi&^wmmm 
v^ti? i ~^3 <DMM<DMmk m-%>tttem-<D$f^-z 

tttf. mmtes&WimmirZ,, I3 5i;i>vt, 3 4ii 

B*^[H]SS4 3 irH[S](HlSg4 4t'M^tlCRT 1 085: 
IZ» L.Tiiii^€r^^-r 5 C R T!Pi)jg|5, 4 2 ii{gft[E] 

ss 4 4 *»& coiiittisi^f ^zmm Lxm^mm t «# & 
[oi4 0] fKf B 7-r h^y^t'ofe^Siii^ 
[0141] hi 3 6 amm^m^ 4 2 ©M^sii 

14^*1-., mt^rj; 5> SifffeSJliSfttcKlttfiJ L 

<D^m\tm2(omMfmxi,^tix o\z, t%->&zm 
&m-tzi><DX&z> 0 

[0142] mz, mmm^(D%^mz^^xmm-r 
•sfcto, ni3 KDmmmm^.noum^a - y ?mt 
hi 3 8 (Dmft&fim&m^Zo 

[0143] fi|6][H]gS 4 4 {CflHI 3 8 ( a ) (d) (C^i"S 
itlal^f-^^^^ix^ CRT(0il[S]3-^(C{4|ll3 8 
(b) (e) IdTiH-SifidWHf -^tcplffi Ltz^mm^H 
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fcfiilL^fflff-^t, mflECPU4 5 7!)>P>CO^ttifS-§-twS 

■^ZQmft&mmi- 1 1 1 £iEiH-5fc#<z>ig®jji$tfr 

#&/g£*l5o 03 8 (aXc^i-^it^^jgic^ig;^ 
R*Kfv=6 0Hz) (4, l/2ftm*tft>-r : t<Diiit.<»ffi 

m3 8 (d)(D7jk-rmw.M&mmm^"m (fv 

= 120Hz) It l/2^SrfTofcJlR*5c^tti^^ 
;JxS 0 l/2^/l(H]ifS4 6^<b£>m^f4»#iZ^. • ?H± 
«ESr|R3£i-4 ii* • m*«ffit9:^llIK 4 7 
K0M&3;H;fc«, ti*I(H]8§4 8T'tt*IL.T#feft(7)^P B 1 
ft^Wl!f^l-EP*n£tt5„ ^(Dtztb, o 03 8 (a)!-* 
^Sitt^Jij£»^fg;^li#(fv=6 0 Hz) {40 3 8(c) 

icTjk-fmmWii&fr. in 3 8 ( d ) ^i-mm^m&m* 

ii5^B# (fv= 1 2 0 H z ) (4H1 3 8 ( f ) lZ7!k-tmW)&M 
[0 14 4] UA_htf>4 ot£WmJife*fio tizi. 

mmzmm-rz z. t 

[0145] £fc, S 3 6 ©«H±S:3PUffl LT, pgDUl^ 

art**. • 

[0146] ^±C04 5 (-*HJg<0^(C4ixtf, £Pfl] 

5 z. t (c4 5 , #aeo«^asit»je u-c*ai***ttfiB 

•(*&•««*«■) SrHSt?#5. 

[0 14 7] (SHK®«tt5) &K*X9]0£^OSg;K' 

[0148] 0 3 9 i4|g 5 ©H*©?g«S«)»^S!m«* 
*3g««?®«1ijE3S«©^ci y 9 it*fe5„ II 3 9 }C*3 
i^TSS 1 ~fl 4 ©SfeSSrojgffii: ISJ-SB^ttlPI— ©W*S: 
f*tt, »i»/j;tt^»4«lfri-5. 03 91c4o^T, 7 314 

#Jtl!«JHfiiJ» £tr 5 'J§ ilftiJ^MmjEIS^lElSS, 4 8 14 
SIWftSWJRT- •5*f«l§li& 4 8ffo5„ 
[0 14 9] £f\ SflMIif^fflv^Wa?^ h 

0 4 0 coiti^ftBH t 4 l«3i:)te^40«:ffl^5 o 

[0 15 0] 0 4 0 (a)H*jl«>»#&*«EEaS- 3. 5 
V75^|H0(a)^|ftco4 ?(C- 1 Vld^bLfcS-g-Oj^ 
«£^U ^OB#CO^7t#t4^0 4 1 (a)i;^n5 
(C, *£>»s(g:Ti-*. Stl4 0(b)Mroi4t)±i45 

1 3 V^lb|^0(b)56lfeK>4 o\z 1 OVKSfcftLfcSte 
co&^^U rcoB#(c^^t4(40 4 1 (bHc^-f 4 

[0151] roiiiLtit smftXWISHF-rofti* 



fit Lt P - i -p«ig©7^7r^v-^y(Oj|[S 
«H4-**tefc if 4 S£Bflft&P*^-©J6ttttaHfc: t , 

[0152] fcn, K■btt^g©g!^^^lslco^^T^ftWf-5 

^0£04 ScoWjf^SE^SrfflV^o 

[0153] SEi^fflfs-^i4ffi*»rpiia:^[Hi?s 7 5 \zm 

0 4 3 (a)t^-fiH*ffllH*s»)t$ixfc«, ffil 
*«£EK3£0IS 7 6 t »t jA^mBE^^tslgg 7 7 T'*jg 

m Lti 4 3(a) t^^i- KfbjgJJK^ffiBJJt^BHd^ 1 1 
1 tcEniD^ttSo 0 4 3 (a)c7>fniPig^i4f->7 B /U*:- 
/WKlHlg&8 0, 8 1 (S/HU S/H2) 
tt, 0 4 3 ( b ) ( c ) (C^-rm*®J±^ttJffl S/Hl s</U 
x ir##ii^mffi^mffl S/H 2 X-V-l/zfjv-fc— iv K$ 
ftTltiR§§78 v 7 9lC«t»Six5. It«§i7 8TI1S 
/H1^5>ro^«JEi*Ji*ffiVrefli:lfct55L, rco 

i&§§7 9ttS/H2*»&ro»#i&*«ffi££l|MaffcVre 

m(d)Wfciz7F-tmwiitLM&£W}*m< u mt-n0 
( d ) mmizTfk-tmmmtzmm LtsmbSrH o r ^ 

[01 54] tg*mm^ttiffl S/H 1 /Vl^ t LTI4, 
ffilWftiaHSlFH 1 1 (c,HS#t$ti,5iif^3tWW-</UT-0 
4 3 (a)5fe»tc*i-4 5^M*JBffiWS(r#75S^t:-t-5fc 
46, l^0(b){c^-r4 5(ii?B*W^^^Srf->-^* 
— /W K-T 5 4 5 ^CfiffiT- S /H 1 /<>V7. %ftQL L"CV> 
so ^„ £fc#t)A^SJEE&tt5fflS/H 2^/V-^ t LTi4, 
1?yxi4[5)0( c ) \Z7frf 4 5 tc^56B#Pfl^^T 

[0 15 5] tl±c0 4 9l-**iEW^ffi{c4tL(4\ 

Wr B 1<7)IE»)ffl;ffi^^tt) t, rw^ttSfg-§-tc4 9 W9ftdffii 
Srfi 1 iX'gfeit&mz z\ t IC4 "9 , /^/w^lHlSS^T'W 

40 [0 15 6] (|tElfi©^JB6) ft^*»MO*6©3SEl6 

I o 1 5 7 ] 0 4 4 i4S& 6 <Dmffi.mm<D&^mmmm 

7jV&9.<Dffif&ffi3Emm.<r>7v s/^i"Cfe5 0 03 9(c*i 
V^r^ 1 ~^ 5 CDHJteWgffil i: P]-a5^i4[^-(7?^-§-^ 
f+lt, »tt*ttMtt4fl»i-5. 04 4fC*5^T, 8 2{4 

mzzm3L-rz>mmmm$ii$X'3b?> 0 
[oi5 8] ^c*3, swjtaEw^iiBnio^ixsKiiiffl 
so fom^it L.tzm&<Dtf>-?mknm 3 6 -c^fci^^ 
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[oi5 9i &ki, fe^fe<Dmm^^^xwm^mm 

[0 16 0] A^{f-^liA/D^&§§8 4i:^n.;/^3§ 
^IUSS8 5 ft, ?z"y?%£.m& 8 5/^<£>^ 

oy^fmA/DfS^nS. 3fcCPU(C>b|t|$Hf 

fcto^^-^lEif £ft-C^5„ mlfEA/D^^ 

jx, cpus 7frb<DmmiB%\zm'3Z¥fi£\z.m\KMg. 

S^&£ftf;Mf^-|±D/A^&Sg8 8T-D/A^m^tL 

TT-rwm^-mmtitis cRTmW)^3 4 @4 

4) (C0t^^tt5 o 

[0161] H 4 6 fcW fv 5 a ^{f (fh=33. 75kH 
z, fv=60Hz) ©AAff?: 40~150Hz W#Si£^ 

[0162] aot, #3= • mi&te t'<o^ >■ if m 

[0 16 3] W±(7) < t5t-*llteco^Slcj;n(4\ Xt> 

[oi6 4] *n^o»ffi^io^T, mmzmu 

[0 16 5] *HJg(DJF^(c:t3^T, m®.%*tk 

TsE^T^fcTi^ *tu^W2^7n J ^l&7C©filttS» ; ?- 
[0 16 6] 

[0 16 7] *Hig^ffi.iC*5^T, ^V-^ttE 



[0 16 8] *jUSro^ffi^jol^T, tfV^fluE 

^ x -y^tt tc^ibi- 5 itt&tt fff o r t J; v \ 

[0 16 9] 

<ciMEi»iwo«Ei«fl:a*3fe*-e# a. 

[0 17 0] 2*7ctt£IWffi«©#JSLfc*t:iE? f 

20 [oi7i] ifc, m&yt&±^®<Dwm*-L-®i±.bm 

ft oTtDWMlEr— ^SrSftWt-^E-rsr i lei <o , 

[0 17 2] Sfc, SWJt^W^t-BlJP^tiSWillK 
O ffi * JW IB] i: » # ii* JW W o W»«E Sr'tft HI L . r © 
ttffifi^jc <t 9 »il*JW^tf o x &%.it*m 5 r. t ic x 

30 [0173] ^r B i7t^iB»^(-PniD$tt?)iEib& 

^UKf -i-tcj; 5 ffiT&fflffl&ft^X&feit&mZ r. i J; 

[0174] X^ft#©SiB:3t*fflas»*«f)t«> 

"0 TF&lg.X^ h„ 

inn *mm<n$$i<nmm<ni&mzs:z&^s!!m&& 

IB 2] JBKOSHaKOJglBwWfifflof 1 ^ Hf^-$r«jf^ 
[H3] 1lii<o&M<OT81&<p-7By*® 

i m 4 ] sg i <D&m<oi8iBi<otimt t fi«£H!t««)*m» 
ins] %i<n>mm<r>mm<r>9.\mvF*mm-rz>7vv 

50 
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[0 7] wi\nmm(Dtem<»&mmfF%:®m-rtt*><n 

[H9] wii<Dmmmm<DT*hm^zm.w-i-?>m^ 

[mo] mi <Dnm<Djtm<nmi¥itmw-fz>ftVkm 
[011] w,\<r>nmmm<Dmm.ffiiE®!><D-7vy?m 
[0i2] mi<omM(Djtm<Djf>-?ffiiE$:mwir? > ifr 

140 

[013] mi<bmmmm<D#>^ffijE$:m.wi-z>$i 
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